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Measuring Behavioral Disruption in Children Who Have Been in Motor Vehicle Accidents
Kimberly Mullen James
Abstract
This study examined the overt behavioral response of children following recent exposure to a motor
vehicle accident (MVA). Forty-five children completed a clinical Stroop task. Children were divided,
based on prior psychometric assessment, into three groups: (a) survivors of a recent MVA, and
experiencing behavioral distress; (b) survivors of a recent MVA, and not experiencing behavioral
distress; and (c) those who have not experienced an MVA. Differential color-naming and error
response to four types of Stroop stimuli was assessed: (a) MVA-related words, (b) school-stress
related words, (c) neutral household words, and (d) colored Xs. Analysis of participant characteristics
indicated no significant differences between the groups on child variables such as gender, race, reading
level, grade in school, or age; or parent variables such as education, employment or marital status.
Additionally, there were no differences between the two MVA groups in parent report of the severity of
the MVA. Results revealed that the distressed MVA survivors exhibited longer color-naming times for
MVA-related words, compared to comparison word and participant groups. However, this Stroop
Effect was only obtained for the children reading at or above a fourth-grade level. Children reading
below the fourth-grade level took longer to color-name than high readers, irrespective of word type and
participant group. Additionally, there appeared to be a fatigue effect for all participants, evidenced by an
overall increase in color-naming time over trials. The Stroop effect was only apparent after fatigue was
statistically controlled. No differences were obtained in the number of errors across word types and
participant groups. Finally, psychometric data were not correlated with Stroop performance on the

MVA-related words. These results suggest that the clinical Stroop color-naming (but not error) task
may identify distressed MVA survivors who are reading at or above the fourth grade reading level. For
children reading below the fourth-grade level the reading response may be challenging enough to block
the Stroop effect. The lack of correlation between verbal report of distress and color-naming
performance on the MVA-words also signifies the importance of direct assessment approaches such as
the clinical Stroop task to the assessment of post-accident distress.
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1
Measuring Behavioral Disruption in Children Who Have Been
in Motor Vehicle Accidents
Within the past decade, the psychological literature has reflected a growing interest by
researchers in the responses of children to traumatic experiences, such as physical or sexual abuse,
natural disasters, crime, and war. Prior to this decade, studies of children=s reactions to such events
were either limited to case-reports, or overlooked completely. However, the psychological and
psychiatric literatures have begun to empirically document that the distress experienced by children
following exposure to traumatic events is similar to that of adults (Hopkins & King, 1994; Vogel &
Vernberg, 1993). It is now generally accepted that adults and children exposed to traumatic events are
likely to experience a wide range of clinical and subclinical behavioral problems (Vogel & Vernberg,
1993).
One class of childhood traumatic experiences that remains relatively unexplored is events of
human error, or accidents. Rice et al. (1989, as cited in Scotti, Beach, Northrup, Rode, & Forsyth,
1995) note that within the general population, the yearly incidence of accidental injury exceeds the figure
of 50 million persons per year, with motor vehicle accidents (MVAs) comprising the largest portion of
those injuries. Thus, the likelihood of child exposure to traumatic accidents is high. Pediatric data
indicate that accidental injury poses Athe most serious threat@ to the physical health of children with
respect to frequency of occurrence (Methany, 1988, p. 108); however, the behavioral ramifications of
child involvement in traumatic accidents remain poorly understood.
Child Post-Trauma Behavioral Pathology
A range of clinical and subclinical behavioral excesses and deficits have been documented in
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children who have experienced traumatic events. Vogel and Vernberg (1993), in a review of the
documented behaviors exhibited by children who have experienced trauma, report that trauma-related
responses include: behavioral regression (e.g., enuretic behavior in children previously toilet-trained),
sleep disturbances, specific trauma-related phobias, separation difficulties, re-enactment of the traumatic
event during play, social withdrawal, depressed affect, and other behaviors associated with stress
response syndromes (e.g., intrusions of memories related to the event, hypervigilant detecting behavior).
Clusters of symptoms meeting criteria for post-traumatic stress disorder and other Axis I disorders, as
specified by the Diagnostic and Statistical Manual (DSM), Third Edition, Revised (DSM-III-R;
American Psychiatric Association [APA], 1987), have also been observed, but with less frequency than
the occurrence of isolated symptoms or subclinical levels of Axis I disorders (Vogel & Vernberg,
1993).
Post-Traumatic Stress Disorder. Although it has long been acknowledged that individuals may
experience a particular constellation of behaviors following a traumatic event (e.g., Glass, 1954), it was
not until 1980, in the third edition of the DSM (APA, 1980), that a frequently observed cluster of
behaviors was codified as post-traumatic stress disorder (PTSD). This development stemmed largely
from the exposure of clinicians to the behavioral excesses and deficits being reported by Vietnam War
veterans and adult victims of violent crime (Vogel & Vernberg, 1993). The behaviors associated with
the diagnosis of PTSD were also being noted by clinicians working with children (e.g., Eth & Pynoos,
1985). Thus, in 1987, the DSM-III-R included some PTSD behaviors that were specific to children,
and it was officially recognized that children may indeed exhibit the behaviors that have comprised this
disorder. For example, the fourth edition of the DSM (APA, 1994) notes that re-experiencing the
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event, one of the hallmark symptoms of PTSD, may, for children, take the form of repetitive play in
which aspects of the trauma are expressed, or nightmares with a general threat content unrelated to the
traumatic event (e.g., monsters). For a complete list of the current DSM-IV criteria for a diagnosis of
PTSD, refer to Table 1.
Other Axis I disorders. As noted above, children exposed to traumatic events may subsequently
exhibit general stress-related behaviors (e.g., behavioral regression, tearfulness, re-enactment of the
event in play), behaviors consistent with a diagnosis of PTSD (e.g., Schwarz & Kowalski, 1991; Terr,
1983), or a subset of the behaviors required for a diagnosis of PTSD (e.g., Taylor & Koch, 1995).
Additionally, other DSM-III-R and DSM-IV Axis I disorders have been diagnosed in children who
have experienced trauma, including: specific phobia (e.g., Himle, Crystal, Curtis, & Fluent, 1991; Taylor
& Koch, 1995), generalized anxiety disorder (Hubbard, Realmuto, Northwood, & Masten, 1995), and
depressive disorder (e.g., Kinzie, Sack, Angell, Manson, & Rath, 1986; Mghir, Freed, Raskin, &
Katon, 1995). Further, studies of comorbidity of psychiatric diagnoses in children who have
experienced trauma have suggested that depression (Goenjian, Pynoos, Steinberg, & Najarian, 1995;
Mghir et al., 1995) and generalized anxiety disorder (Hubbard et al., 1995) may co-occur with PTSD.
Thus, it is evident that a wide range of pathological behaviors--from mild or moderate levels of
subclinical fear, anxiety, and behavioral regression, to diagnosable clinical disorders--may be observed
in children who have been exposed to traumatic events. However, as noted earlier, a review of the
literature demonstrates that the bulk of the research examining the behavioral responses to trauma in
children has focused on events such as natural disaster, abuse, and criminal victimization. Very little
research has investigated whether similar behaviors may be observed following a distinct class of
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traumatic event, the occurrence of a traumatic accident, in particular, MVAs.
Definition of Traumatic Accident
Scotti et al. (1995) have defined traumatic accidents as Aunintentional harm incurred to self,
others, or property due to unforeseen human error or technological failure." This definition implies
several distinctions between traumatic accidents and other classes of trauma. First, an accident is the
result of human error, either by act of omission or commission. This is contrasted with such events as
earthquakes, floods, or tornadoes, that result from natural forces that cannot be attributed to or
prevented by human behavior. Relatedly, because accidents are characterized by error, there is a lack
of intent to harm. Thus, crime, abuse, terrorism, and warfare cannot be considered accidents. Third,
accidents are distinct from many other types of trauma in that they are singular events, with a fairly
distinct onset and termination. Finally, depending on the number of victims, an accident may or may not
also be considered a disaster--a discrete, public event that is the result of human error, cruelty, or
natural forces, and involving individuals from more than one family (Scotti et al., 1995).
The above definition of accidents includes such traumatic events as structural collapses (e.g., the
collapse of a parking garage), transportation accidents (e.g., MVAs, train or plane crashes),
environmental toxin release (e.g., chemical spills or explosions), fire (e.g., wildfires inadvertently started
by humans) and mechanical malfunction (e.g., injury resulting from human supervised equipment
malfunction). Of these, MVAs may be the most frequently experienced type of traumatic accidental
event (e.g., Helzer, Robins, & McEvoy, 1987; Norris, 1992). In her epidemiological study, Norris
(1992) noted that including all types of trauma, MVAs represent the "single most significant event" (p.
416), with respect to frequency and severity.
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Despite the substantial potential for experiencing a traumatic MVA, research investigating the
behavioral sequelae is lacking. Further, as will become evident in the next section, of the research
investigating traumatic accidents, nearly all has studied an adult population, with empirical study of the
responses of children to MVAs remaining strikingly absent.
An Overview of the Research on Behavioral Responses to Motor Vehicle Accidents
Adult MVA studies. Researchers have begun to demonstrate that significant levels of behavioral
distress may be found in adult victims of MVAs (e.g., Blanchard, Hickling, Taylor, Loos, & Gerardi,
1994a; Blanchard et al., 1995; Bryant & Harvey, 1995, 1996; Mayou, Bryant, & Duthie, 1993; Taylor
& Koch, 1995). In a study investigating the acute reactions to MVAs, Bryant and Harvey (1996)
assessed the incidence of initial post-traumatic responses following an MVA in 114 persons hospitalized
for their injuries. Participants were assessed for post-traumatic symptoms (e.g., intrusions, avoidance,
and anxiety) with the Impact of Event Scale (IES; Horowitz, Wilner, & Alvarez, 1979) and the StateTrait Anxiety Inventory (STAI; Spielberger, Gorsuch, & Lushene, 1970) within two weeks of their
motor vehicle accident. Results indicated that one-third of the participants reported extreme IES scores
that were comparable to those reported by survivors of other well-studied traumatic events (e.g.,
Australian bushfires, shootings). Additionally, one third of the participants reported clinical levels of state
anxiety. These results indicate that persons may experience major symptoms of distress within the two
weeks following an MVA.
Other research has suggested that such PTSD-related behaviors may continue past the acute
phase (up to one month after the traumatic event, as specified by DSM-IV). Blanchard et al. (1994a)
investigated psychological morbidity following MVAs. These authors assessed 50 MVA victims, and 40
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age and gender matched, non-MVA controls for psychological morbidity within one to four months of
their accidents. Results indicated that 46% of the MVA group met DSM-III-R criteria for PTSD, 20%
demonstrated "sub-syndromal" PTSD (some, but not all of the criteria met), and 2% met criteria for
driving-related specific phobia. Additionally, 48% of the MVA-PTSD group also met criteria for major
depression. The authors note that their sample may reflect a referral bias, as many participants were
referred from health professionals following a request for medical attention related to the accident
(referral sources were asked to refer all people who had recently experienced an MVA, not just those
with psychological distress; however, whether this occurred can not be confirmed). Thus,
overestimation of the rate of psychological morbidity following an MVA for the general population may
have occurred.
Mayou et al. (1993) investigated 188 MVA survivors requiring hospitalization or with whiplash
injuries. Forty-one percent reported anxiety or depression, 18% described symptoms consistent with
sub-clinical PTSD, 13% reported specific travel phobia consistent with DSMIII-R criteria, and 11% met DSM-III-R criteria for PTSD.
In a study designed to assess the duration of PTSD symptoms, Blanchard et al. (1995)
performed a follow-up of 98 survivors of recent motor vehicle accidents who had sought medical
attention. Participants were assessed every month for six months after their MVA. Month-by-month
changes in PTSD symptoms were determined. Results indicated that MVA-related PTSD declined from
41% to 21% over the six-month assessment period. Incidence of sub-clinical PTSD declined from 26%
to 22%. Further, symptoms of avoidance and numbing declined significantly more than hyperarousal
symptoms.
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Bryant and Harvey (1995) assessed for PTSD symptomology in 56 MVA victims, 12 months
post-accident, using the IES. Results indicated that significant levels of intrusive and avoidant
symptomology were reported by 20% of the sample, indicating that PTSD behaviors may become
chronic in duration.
To summarize, investigations of the behavioral responses of adults following a traumatic MVA
suggest that persons may exhibit PTSD, subclinical PTSD, or depression-related behaviors. Symptoms
of behavioral distress may become apparent within two weeks of the trauma (Bryant & Harvey, 1996),
and may maintain at 6 (Blanchard et al., 1995) and 12 (Bryant & Harvey, 1995) months.
Child MVA studies. To date, no large-scale, empirical studies of the behavioral consequences
for children exposed to traumatic motor vehicle accidents have been published. However, two
descriptive accounts (Milgram, Toubuana, Klingman, Raviv, & Goldstein, 1988; Tuckman, 1973) of the
acute and chronic stress reactions of children involved in bus-train collisions are available. In general,
these papers suggested that the reactions of the children included difficulty concentrating, traumaspecific fear, increased frequency of crying, depressed behavior, irritability, regressive behavior, reexperiencing the trauma, somatic complaints, and sleep disturbance (e.g., insomnia, nightmares). These
behaviors are consistent with behaviors noted in children who have experienced other types of traumatic
accidents (e.g., the sinking of a ferry with child passengers; Yule & Williams, 1990).
Additionally, a case report of PTSD in a three-year-old female, following an MVA, has been
provided by Jones and Peterson (1993). These authors describe a behavioral presentation of
nightmares, aggression, and trauma-specific fears one month after an MVA. There were no physical
injuries to the child, and her father (the driver) received only minimal injury; however, their automobile
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was destroyed by impact with a truck. Home-based treatment, using age-appropriate exposure via
play-therapy, and distraction techniques reportedly remediated all symptoms within three weeks.
These three descriptive accounts illustrate a serious deficit in empirical attempts to understand
the behavioral ramifications of the exposure of children to MVAs. Clearly, there exists a great need for
the systematic study, using a large sample of participants, of the types of behaviors that children may
exhibit following exposure to this relatively frequent type of accident.
Examining the Overt Responses to Stimuli that Symbolize or Resemble Traumatic MVAs
Many clinicians and researchers have adopted the "triple response system" as an organizational
guide for clinical and experimental pursuits (e.g., Cone, 1978; Evans, 1986; Lang, 1968). According to
this view, three response systems must be examined during behavioral assessment: (a) the subjective,
verbal report of either private or potentially observable behavior (e.g., a client's report of the amount of
cognitive distress experienced in a particular environment); (b) overt, observable behavior (e.g., the
extent to which an object or situation is motorically avoided or confronted); and (c) physiological
behavior (e.g., change in heart-rate, skin conductance, or blood-pressure).
A body of research (e.g., Bernstein, 1973; Hodgson & Rachman, 1974) has demonstrated that
the three behavioral systems may be poorly correlated with each other. For example, Bernstein (1973)
demonstrated that participants in a direct avoidance test could be persuaded through social pressure to
physically approach a feared object, while reporting experiencing intense anxiety. Although such
dysynchrony has been proposed to result from the confounding of response content with assessment
method (Cone, 1979), the utility of a comprehensive system of assessment that targets multiple
responses is still acknowledged (Cone, 1979). Additionally, the tripartite approach to behavioral
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assessment allows the clinician to tailor interventions to the individual response patterns of their clients
(Drobes & Lang, 1995).
Thus, in studying the effects of a traumatic MVA, one can conceptualize three response systems
that may be assessed: verbal report, observable overt behavior, and physiological behavior. By far, the
majority of previous research, of all types of trauma, has relied on the use of behavioral self-report for
data (Baum, Solomon, & Ursano, 1993). However, some investigation of the physiological response to
trauma has been made (e.g., Blanchard, Kolb, Gerardi, Ryan, & Pallmeyer, 1986; Malloy, Fairbank, &
Keane, 1983), with these studies generally indicating that exposure to cues reminiscent of the traumatic
event is associated with elevated heart-rate, blood pressure, and/or skin conductance.
Extending this paradigm to victims of automobile accidents, Blanchard and his colleagues
(1994b; see also Blanchard, Steffek, Jaccard, & Nicholson, 1991) have applied psycho-physiological
assessment to adult victims of recent MVAs. Heart-rate, systolic and diastolic blood-pressure, forehead
EMG, and electrodermal activity were measured during three conditions: a mental arithmetic stressor,
exposure to stimuli reminiscent of the participant=s own MVA, and a standard videotape of an MVA.
Participants were previously subdivided into full-PTSD, subclinical-PTSD, and no-PTSD groups.
Results indicated that for this particular sample, the heart rate response to the idiosyncratic videotape
reliably discriminated the full PTSD participants from the other two groups.
The Stroop Task as a Paradigm for Measuring Overt Behavior
A body of research has also investigated the third response system--overt behavior--with
respect to trauma. A frequently utilized method of studying this system in persons with full or
subsyndromal PTSD (as well as with other anxiety disorders) has been to examine differential response
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or response times to a task, when stimuli related to the individual=s source of fear are presented
concurrent with or as part of the task. For example, one type of dichotic listening task (Treisman &
Geffen, 1967) requires that a participant verbally repeat aloud (shadow) information that is being
presented in a designated ear, via earphones, while not responding to alternate information concurrently
being presented in the other, Aunattended,@ ear. Target stimuli (i.e., words related to the individual=s
source of fear) are superimposed on the task, usually presented in the unattended ear. For example, in
one study with combat veterans exhibiting PTSD (Scotti, 1992), target words included (a) combatrelated threat words, (b) positive words, (c) negative/noncombat-related words, (d) neutral words, (e)
ambiguous words, and (f) rape-related words, all presented in the unattended ear. Differential
shadowing errors and physiological response during the presentation of the target words to the
unattended ear were measured. The results generally supported previous research that has used this
type of task with a clinical population. Specifically, the combat veterans diagnosed with PTSD
evidenced differential responding to combat words (increased shadowing errors and physiological
response), as compared to the control words. Further, for the combat veterans diagnosed with PTSD,
differential responding to the PTSD words was significantly greater than for the two non-PTSD control
groups.
The dichotic listening task is one that measures overt behavior. That is, error during
shadowing--a common outcome of the clinical application of this task--may be considered an overt
behavioral response that occurs in the presence of threatening stimuli. Another commonly used task that
measures differential overt behavioral response to stimuli is the clinical Stroop task.
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The Stroop color-word task. The clinical Stroop task has been adapted from the Stroop ColorWord Task, created by J. Ridley Stroop (1935). The Stroop task was originally designed to assess the
effect on color-naming behavior of simultaneously presented, conflicting types of word stimuli.
Specifically, participants were asked to name, as quickly and accurately as possible, the printed color of
100 presentations of five written color names on a card, where the color of the print and word were
different. This performance was compared with the speed of naming the printed color of 100
presentations of the same five colors from a card of colored-squares.
Results indicated that it took an average of 47 seconds longer to color-name when the printed
colors were different from the written color words, than to name the colored squares. Stroop (1935)
and later researchers (e.g., Fraisse, 1969; Posner, 1978) have suggested that these results indicate that
the associations formed between the word stimuli and a reading response are more robust than the
those formed between the color stimuli and a naming response. That is, people have greater learning
histories for reading words than naming colors. Thus, the word stimulus was hypothesized to Ainterfere@
with the naming of the color stimulus.
Since its inception, the Stroop task has been used to investigate several proposed cognitive
processes. For example, in addition to theories of attention, the paradigm has been used to examine
theories of semantic memory, bilingual memory organization, reading, processing speed, and
automaticity (Dunbar & MacLeod, 1984). Additionally, researchers within clinical psychology have
begun to utilize a modified version of the task to assess differential color-naming rates when stimuli
include words that are specific to participants= clinical concerns.
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The clinical Stroop task. In the clinical Stroop task paradigm (e.g., Mathews & MacLeod,
1985), participants are presented with groups of neutral and personally relevant fear words and are
asked to name aloud the color of each word as quickly as possible, while making no response with
respect to semantic content. Response latencies for the different word groups are then compared. Some
studies have included general threat words (e.g., Foa, Feske, Murdock, Kozak, & McCarthy, 1991) or
positive words (e.g., McNally, Kaspi, Riemann, & Zeitlin, 1990) as additional controls. The results of
studies using the Stroop task have generally found significantly longer response latencies for words that
are related to individual sources of clinical concern (e.g., combat-related words for the veteran;
contamination-related words for the participants with obsessive compulsive disorder) than for control
words.
A Demonstration of Overt Behavioral Disruption
This "Stroop effect," the finding that varying response latencies exist across different types of
stimuli, in the clinical literature, is relevant to the earlier discussion of the need for multi-modal
assessment. Responding on the clinical Stroop task may be considered a sample of overt behavior in the
presence of varying stimuli. That is, variations in Stroop response times, across groups of stimuli can
provide the clinician or researcher with observable instances of differential overt responses to those
stimuli.
When performance on the Stroop task is significantly impaired during the presentation of words
that are congruent with the psychopathology under examination (i.e., the participant exhibits significantly
longer response time, compared to during the presentation of other types of words) it may be said that
behavioral disruption of the task behavior has occurred. This type of disruption is frequently thought to
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be the result of competing detecting behavior for stimuli related to the individual=s source of fear, a
behavior often referred to as "hypervigilance," and a common diagnostic feature of anxiety disorders,
particularly PTSD. Generally, cognitive processes and structures have been evoked to explain the
development of hypervigilant detecting behavior.
Selective Attention to Threat Cues
Many of the clinical anxiety researchers employing the Stroop paradigm have adopted some
variant of the selective attention theories to account for the clinical Stroop effect (e.g., Cassiday,
McNally, & Zeitlin,1992; Foa et al., 1991; Foa, Ilai, McCarthy, Shoyer, & Murdock, 1993; Kaspi,
McNally, & Amir,1995; Mathews & MacLeod, 1985; McNally et al., 1987). Generally, it is
hypothesized that delays in color-naming--referred to as Stroop interferenceBoccur when the semantic
meaning of a word automatically (and involuntarily) Aattracts@ the participant=s attention despite effort to
attend to the word's color. Thus, it is suggested that persons with anxiety disorders have an involuntary
attentional bias for attending to threat-related stimuli (Ahypervigilant behavior,@ as defined by DSM-IV,
might be another name for Aattentional bias@ that does not require the use of the construct Aattention@).
Stroop interference (i.e., the overt, behavioral response to threatening stimuli) is thought to result from
failure to attend to the task at hand (color-naming) due to selective attention and processing of the
meanings of the words.
Foa and colleagues (e.g., Foa & Kozak, 1986; Kozak, Foa, & Steketee, 1988) have
attempted to explain selective attention in terms of a semantic Afear-network@ mechanism, adapted from
Lang=s (1979) bioinformational conceptualization of fear. According to this theory, fear is represented in
memory as a propositional network containing information about: (a) the features of feared stimuli
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(responsible for cuing the rest of the network); (b) the repertoire of verbal, physiological, and overt
behavioral responses; and (c) interpretive information about the meaning of the stimulus and response
components of the network (Foa & Kozak, 1986). Such a network is thought to facilitate cognitive,
motor, and psychophysiological responding in the presence of threatening stimuli. Thus, Foa and Kozak
(1986) suggest that this information structure may be thought of as a Aprogram@ for escape or avoidance
behavior. When stimuli in the environment match information contained within the fear network, the
network is activated (Foa & Kozak, 1986). Activation, in turn, results in some type of escape or
avoidance response.
According to this model, all humans have fear networks represented in memory. However,
persons with and without anxiety disorders are hypothesized to vary in terms of the dimensions and
workings of their networks. Specifically, persons with anxiety disorders, relative to those without, have
networks that contain excessive response elements. That is, information to the effect of "my anxiety will
persist unless escape or avoidance occurs." Second, in persons with anxiety disorders, fear stimuli and
responses are associated with interpretative information that is unrealistic in terms of potential outcome
of the situation (e.g., going crazy, cardiac arrest, death). Third, threat stimuli have a relatively higher
negative valence for individuals with anxiety disorders (Foa & Kozak, 1986).
Additionally, Foa, Steketee, and Rothbaum (1989) have distinguished the fear networks of
individuals with PTSD, compared to other anxiety disorders, as: (a) being greater in general size, (b)
having more intense response elements that produce psychophysiological arousal, and (c) being more
readily accessible. With respect to the latter point, Lang, Levin, Miller, and Kozak (1983) have
suggested that anxiety disordered, compared to non-anxiety disordered individuals, require less
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Amatching@ between fear structures and elements in the environment for the network to be activated; and
that ambiguous threat stimuli (e.g., words acting as descriptions of threatening events) may be capable
of leading to activation. These authors suggest that this Aease of accessibility@ phenomenon might result
because of the increased likelihood that other elements in the network might already be activated, thus
increasing the likelihood of generalized responding. Litz and Keane (1989) note that the high basal level
of arousal often documented in persons with PTSD may facilitate perception of and responding to
ambiguous threat stimuli. Thus, such individuals may be primed to perceive and attend to fear-relevant
stimuli (including ambiguous stimuli, such as general threat words).
The proposed characteristics of the fear networks of anxiety-disordered individuals discussed
above may explain why the Stroop effect occurs upon exposure to personally-relevant, threat-related
stimuli in persons with PTSD. This model would predict that a higher basal level of arousal (perhaps
resulting from the concurrent activation of other elements in the network), often observed in persons
with PTSD, may facilitate stimulus generalization, such that ambiguous stimuli (e.g., words) become
capable of network activation. Additionally, once perceived as threatening, such stimuli would have a
higher negative valence for the anxiety-disordered individual than for the typical person. The network
has an escape/avoidance function, and examination and interpretation of stimuli (for threat detection)
subsequently occurs as stimuli are encountered. It is then, perhaps, time spent in this interpretation
component, that results in the longer response latencies noted during the Stroop task.
A second way of explaining selective attention to threat cues has been put forth by Williams,
Mathews, and MacLeod (1996). It is beyond the scope of this paper to provide a detailed account of
this model; in brief, however, these authors draw on Cohen, Dunbar, and McClelland=s (1990)
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Aconnectionist@ model of Stroop interference (for a detailed description of the connectionist model, see
Cohen et al.,1990; Williams et al.,1996), and describe a network of activating input, intermediate, and
response modules that are connected by processing pathways. Stroop interference is thought to occur
because of increased resting activation levels for input modules, or stronger connections in the word
pathways between modules for threatening information, relative to other types of word stimuli.
Although these information processing models of the Stroop effect (e.g. Foa & Kozak, 1986;
Kozak et al.,1988; Williams et al., 1996) may have intuitive appeal, it will later be proposed that a more
parsimonious explanation of how stimuli--including words--become conditioned stimuli for fear-related
behavior may be utilized. In the next section, the application of the clinical Stroop task with trauma
survivors will be discussed.
The Stroop Task with Trauma Survivors
The Stroop effect has been well-documented with adults diagnosed with PTSD. McNally et al.
(1990) administered a clinical Stroop task to 15 Vietnam combat veterans with and 15 without PTSD,
as specified by DSM-III-R criteria. Five white cards were constructed, with each containing five words
inclusive of a particular category of word, printed 100 times, in five different colors. Word categories
included: (a) words related to Vietnam (e.g., Afirefight,@ Abodybag@); (b) positive words (e.g., Alove,@
Ahappy@); (c) words related to obsessive-compulsive disorder (OCD; e.g., Agerms,@ Aurine@); and (d)
neutral words (e.g., Ainput,@ Aconcrete@) matched to the PTSD words in terms of frequency of usage in
American English. Participants were instructed to name the colors of the words, reading left to right,
without attending to content, as quickly and accurately as possible. Cards were presented in the
following order: control, neutral, positive, OCD, and PTSD (PTSD was presented last as pilot data had
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suggested that when PTSD-related words are presented first, the behavioral disruption with which they
are associated maintains during the other word categories). The dependent variable was the time taken
to color-name all the items on a single card.
Results indicated that veterans with PTSD had significantly longer response times to name the
colors of PTSD-related words than any other category of words. Additionally, participants with PTSD
did not demonstrate significantly longer response times for positive words, which the authors interpreted
to mean that it was the specific trauma-related words, and not general emotionality, which was
associated with the effect.
Foa et al. (1991) modified the Stroop paradigm for administration via a personal computer.
These authors utilized a computer program that allowed precise measurement of color-naming latencies
in response to single words presented one at a time on a color monitor. Rape victims with and without
PTSD and persons who had not experienced trauma named the color of words in the following
categories: (a) rape-related words (e.g., Aassault@); (b) general threat (e.g., Acancer@); (c) neutral (e.g.,
Araisin@); and (d) nonwords (e.g., Anarvos@). The ten words in each category were presented three times
each, for a total of 120 trials. Results indicated that the participants previously diagnosed with PTSD
had significantly longer response latencies for the rape-related words than did the non-PTSD rape
victims and non-rape control subject, suggesting that the behavioral disruption was related to a diagnosis
of PTSD, and not merely the experience of rape.
Cassiday et al. (1992) also employed a computerized Stroop paradigm with rape victims with
and without PTSD, and non-trauma participants. Participants were instructed to color-name the
following categories of words: (a) high-threat rape words (e.g., Arape@); (b) moderate-threat rape
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words (e.g., Acrime@); (c) positive words (e.g., Alove@), and (e) neutral words (e.g., Atypical@). Results
revealed that, compared to rape-victims without PTSD and non-trauma control participants, rape
victims with PTSD had significantly longer response latencies for high-threat words than for moderatethreat, positive, and neutral words.
Kaspi et al. (1995) presented Vietnam veterans with and without PTSD with neutral, positive,
negative, and combat words. Words appeared on a computer monitor in either a blocked or random
fashion. Random presentation was included in the paradigm to determine whether the blocking of words
(the standard procedure) may inflate Stroop effects by producing inter-item semantic priming, or
resulting in increases in participant rumination about the meaning of threat stimuli. Results suggested that
both groups exhibited longer response latencies for combat stimuli than for neutral, positive, or other
negative words, but this effect was only statistically significant for the PTSD group. Additionally, positive
words were not associated with longer response latencies than neutral words across both groups,
suggesting, as other studies have, that it is not the emotional valence of the stimuli, but rather association
with the traumatic event that produced the behavioral disruption. Finally, there were no significant
differences across participant groups on Stroop performance with a blocked or random word
presentation.
Vrana, Roodman, and Beckham (1995) investigated Stroop color-naming of trauma-related
words in 42 male Vietnam combat veterans with PTSD, and 15 without. Word stimuli were chosen to
be either very specific to the Vietnam experience (e.g., Apoint,@ Achopper@), general--typically known by
both war and non-war personnel--but still Vietnam-related (e.g., Akill,@ Abodybags@), general stress not
related specifically to Vietnam (e.g., Afear,@ Adeath@), or neutral (e.g., Awash,@ Abus@). Results of this
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study suggested that, for all subjects, each of the three anxiety word-groups slowed color-naming,
relative to the neutral word-groups. However, the effect was more pronounced with the veterans with
PTSD. Interestingly, the general Vietnam-related stimuli were associated with greater Stroop response
time than the specific Vietnam-related stimuli. This may have occurred because the general words were
more related to death than the specific words, an effect shown by Scotti (1992) with a dichotic listening
task.
The Clinical Stroop Task and Children
Although children have frequently been administered the original Stroop paradigm as a means of
investigating variables related to reading skill acquisition (e.g., Horn & Manis, 1987; Schadler &
Thissen, 1981; Stanovich, Cunningham, & West, 1981), there has been strikingly little use of the Stroop
task with children for clinical research. Instead nearly all clinical Stroop tasks have been administered to
an adult population.
An exception is the work of Martin, Horder, and Jones (1992). These researchers administered
a modified Aspider@ Stroop task to 48 spider-phobic or non-phobic children. These researchers found
that, like similar studies with adults, color-naming took statistically significantly longer for the spiderphobic children than for the non-phobic children.
Additionally, Green and McKenna (1993) studied possible developmental aspects of an
Aeating@ Stroop effect, as produced by 120 noneating disordered children and adolescents (aged 9, 11,
and 14 years). Stroop stimuli consisted of food-related, body-shape-related, and neutral words. These
authors found that there were significant performance decrements (i.e., reductions in color-naming time)
for the food and shape-related words with the 14-year-old girls. Further, here was a color-naming
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decrement with the food-related words for the 11-year-old girls, but not the shape-words. Results were
interpreted in terms of cultural pressures on females to diet to obtain an ideal body-shape, and the
developmental stages these pressures may begin to exact influence. Although participants were not
clinically disordered, the modified Stroop task employed in this study could conceivably be used with a
clinical sample of eating-disordered children, and thus may be considered a clinical use of the Stroop
task.
More recently, Kindt, Brosschot, and Everaerd (1997) used a clinical Stroop task to assess
differential color-naming times for health concern-related words (with and without a threatening valence)
with high and low anxious children (ages 8 and 9) prior to receiving an inoculation. They found that
participant groups did not differ in color-naming times for health concern-related words (e.g.,
Ainjection,@ Afainting@), and were slower to name these words than concern-unrelated words (e.g.,
Akidnap,@ Akiller). There was no main effect for word valence. Interestingly, when the study was
repeated with the inoculation component removed, participants still exhibited longer times in the
presence of health concern-related words, compared to health concern-unrelated words. Additionally,
there was a main effect for valence, with all participants exhibiting longer times for all threatening words,
irrespective of health concern-relatedness.
In general, the longer response times for responding to threatening stimuli in clinical Stroop
studies have been interpreted as support for the theory of the existence of an information processing
structure in memory. Differential response times on the Stroop task are thought to be a measure of
differential attention, which in turn is taken as evidence for an informational network.
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Limitation of an Information Processing Interpretation
Despite these data, an information processing-based theory of fear responding is limited in a
number of ways. First, such a theory is an example of what Donahoe and Palmer (1994) call an
Ainferred-process approach@ to understanding environment-behavior functional relations. In such an
approach, functional relations between observed environmental and behavioral events are identified, and
then used to infer sub-behavioral (i.e., unobservable) processes hypothesized to underlie the functional
relations. Unfortunately, inferred environment-behavior relations have no empirical support independent
of the behavioral observations, and thus should not be used as an explanation of the observations. To
do so is to engage in circular reasoning. That is, circularity is encountered when we respond to the
question AWhy does overt behavioral response change in the presence of threatening stimuli?@ with
ABecause a fear-network has been activated;@ and the subsequent question AHow do you know a fear
network has been activated?@ with ABecause longer response latencies occur in the presence of
threatening stimuli.@
Donahoe and Palmer (1994) suggest that the inferred-process approach occurs when
empirically-based behavioral observations result in hypotheses about intervening processes and
structures that would be consistent with such observations. Further, often such inferences are followed
by more empirical study of the phenomenon at hand, usually utilizing a similar methodology, and
consequently resulting in similar results. These consistent findings are then frequently viewed as support
for the inferred-process theory. However, such similarity in findings is merely an example of reliability,
not validity.
Information processing theory and research is clearly the result of an inferred-process approach.
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For example, Foa and Kozak (1986) note that their fear network model has roots in a bioinfomational
conceptualization of fear (Lang, 1977, 1979) and their own clinical observations. Following the
development of their model, empirical findings have been used to support the theory. For example, the
presence of psychophysiological response during the presentation of threatening stimuli has been taken
as support for the validity of a fear-network model (e.g., Litz & Keane, 1989; McNally et al., 1987).
Similarly, the sensitivity to threat stimuli noted in the above described studies has also been viewed as
support for the theory. However, these studies utilized methodologies similar to those that resulted in the
initial observation and subsequent theory (e.g., the presentation of personally-relevant threat stimuli
under experimental conditions). Additionally, there is no direct evidence of the proposed internal
structures. Instead, the processes and structures put forth by the network model are merely constructs.
Thus, the conclusion that validity has been demonstrated is tenuous, at best.
Additionally, according to information processing theory, physiological response occurring after
the network has been activated, is a precursor of exhibition of overt motor behavior encoded in the
network (Foa & Kozak, 1986). However, at least one study (Scotti, 1992) has countered this
hypothesis by demonstrating that physiological response may follow behavioral response (i.e.,
behavioral disruption).
With these limitations in mind, it seems important that a more parsimonious explanation of overt,
behavioral responses following threat-related stimuli be provided. Further, such explanation should be
one that is grounded by empirical observation.
Stimulus Equivalence Relations
As an alternative, an explanation for the Clinical Stroop effect in anxious individuals may be put
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forth that does not rely on hypotheses about unobservable and inferred structures, networks, and
processes. Instead, the mechanism of Stroop interference may be that of stimulus equivalence (see
Scotti, 1992, for a discussion of the application of stimulus equivalence to the differential responding on
a dichotic listening task). This behavior analytic term refers to the event when physically dissimilar stimuli
(e.g., the spoken word ACAR,@ a picture of a car, and the printed letters AC-A-R@) come to, through
learned contextual discriminations, set the occasion for a common response (e.g., physiological arousal).
The different stimuli are said to be members of an equivalence class (Donahoe & Palmer, 1994).
Importantly, when stimulus equivalence has occurred, at least one of the stimulus-response relations in
the equivalence class has not been directly taught. For example, a child with developmental disabilities is
taught, through discrimination training, to respond to the spoken word Atoilet@ by pointing to an actual
toilet; and is also taught to respond to the spoken word Atoilet@ by pointing to a picture of a toilet.
Stimulus equivalence has occurred if the child, without additional instruction, then points to the actual
toilet following presentation of a picture of a toilet.
In our current discussion of the Stroop effect observed in clinically-anxious individuals, the
printed threat words have come to be members of the same stimulus class as the physical objects or
events they symbolize. For example, for a recent survivor of an MVA, the physical object car may
become, through respondent conditioning, a stimulus that results in physiological arousal and orienting
(e.g., observing all on-coming cars to attempt to identify whether one is losing control and about to
smash into your car). Because of prior learning history that has equated the physical object car, with the
spoken word ACAR,@ the written word AC-A-R,@ and a picture of a car, the latter stimuli (spoken
ACAR,@ written word AC-A-R,@ and picture of a car) may also develop stimulus control over
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physiological arousal, even though they were not directly associated with the original learning trial (i.e.,
the car crash). Thus, words presented in a Stroop task are likely to occasion a response that has similar
features to the response at the original learning trial (i.e., physiological reactivity, orienting behavior).
To summarize, the concept of stimulus equivalence has been presented to explain the event
when different stimuli come to set the occasion, via histories of contextual discrimination, for a class of
similar responses. For the present purposes, this term is useful in explaining how certain stimuli not
associated with a traumatic event, for example printed words, may come to be discriminative stimuli for
responses similar to those evoked at the time of the original learning event. Yet to be discussed,
however, is how printed words with stimulus control over responses which are similar to the responses
evoked at the time of the original traumatic event are then related to impaired Stroop color-naming
performance. That is, how is it that on-going Stroop task behavior is disrupted following the
presentation of words that are in an equivalence class with trauma stimuli?
An explanation has been put forth by Scotti (1992) that is based on the laboratory observations
of Estes and Skinner. Estes and Skinner (1941, as cited by Scotti, 1992), utilizing what they called a
conditioned emotional response (CER) paradigm, found that the random presentation of a tone that had
previously been paired with shock was associated with a decreased rate of operant behavior (i.e.,
reinforced lever pressing). It was assumed that the tone (a conditioned stimulus) disrupted the operant
behavior because of its prior pairing with the shock (an unconditioned stimulus). Scotti (1992) showed
this same pattern of disruption with veterans engaging in a dichotic listening task. To generalize these
findings to the issue at hand, the Stroop color-naming task may be considered an operant behavior.
Children have a history of being reinforced for naming colors and following the direction of adults, thus,
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the color-naming response can be considered an operant. As observed by Estes and Skinner (1941,
cited in Scotti, 1992), and in studies using the clinical Stroop task, the presentation of printed MVArelated words that are associated, through stimulus equivalence, with a prior aversive unconditioned
stimulus (the car crashing into a tree) is likely to disrupt operant behavior. Although the printed words
were not directly associated with the aversive conditioning event (i.e., the printed words were not part
of the crash), through stimulus equivalence they have come to be in an equivalence class with other
stimuli actually associated with the event, and to evoke a common response (Scotti, 1992). It is possible
that the behavioral disruption frequently observed in Clinical Stroop studies may have occurred because
conditioned responses (e.g., physiological responses) to the conditioned stimuli (MVA-words)
disrupted the operant task (color-naming). That is, color-naming performance decreases when some
other behavior, for example, physiological reactivity, co-occurs.
Notably, basic research conducted with humans has begun to empirically demonstrate instances
of stimulus equivalence (e.g., Barnes & Keenan, 1993; Catania, Horne, & Lowe 1989), thus eliminating
the need to infer that unobservable cognitive processes are responsible for differential response to
stimuli. Instead the finding may be understood in terms of basic behavior analytic findings, discovered
using methodologies grounded in direct observation.
Purposes and Hypotheses
Extension of empirical research to child survivors of MVAs. As previously discussed, empirical
study of the behavioral ramifications of the relatively common childhood event--experiencing a traumatic
MVA--has been severely neglected. Not a single controlled, large-sample study of the effects of MVAs
on children has been published. Further, of the few descriptive studies investigating this area, all have
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relied on self- or parent-report methods to obtain data on private and overt behavioral sequelae.
Because such data are retrospective, and often subjective, they are difficult to verify objectively. Thus,
clinic-based measures of overt, anxiety-associated behavior become very important for accurate
diagnostic and treatment outcome purposes. Although the Stroop paradigm has been used to assess
overt differential behavior in the presence of trauma-related stimuli with adults, no investigations have yet
utilized a child population. Thus, the overriding goal of this study was to provide an experimental
investigation of the use of the clinical Stroop task as a measure of overt behavioral disruption in child
survivors of MVAs.
Developmental considerations. The feasibility of an application of the Stroop paradigm to a child
MVA population was investigated. Developmental considerations of the application of a Stroop
paradigm to a child population was considered in two ways. First, it was assessed in terms of whether
Stroop-related stimuli can be identified that will be developmentally appropriate for a child population.
As the children in this study spanned a large range of ages (7-13 years), Stroop words needed to be
identified that had likely been established in each child=s learning history. That is, the words needed to
be readable and Aidentified with@ by children across the age-range of the study, to the extent that they
were capable of producing differential Stroop response times.
Second, the study explored the possibility of overall differences in performance with respect to
participants= reading ability. Studies of the development of reading behaviors have frequently utilized a
Stroop paradigm to identify age differences in reading skill. For example, studies have found that the
Stroop effect is generally not observed until around the end of the first grade. During second and third
grade, the Stroop effect usually rises to its highest level, and then gradually declines until approximately
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age 60 (Horn & Manis, 1987). This pattern is thought to coincide with the acquisition of reading skill.
Before the first grade, children typically do not engage in reading behavior, thus it would not be
expected that they would evidence the Stroop effect. However, as reading skill develops--typically by
the end of first grade, and on into the second and third grades--it would be expected that interference
would occur (e.g., as words are likely to be highly salient stimuli for primitive reading responses, such as
sounding-out syllables). As the children=s reading skill becomes more proficient, however, it seems
logical that less effort and time would be required during the reading response (some have suggested
that at this point reading has become Aautomatic@ or over-learned--that is--it takes place without the
child purposefully attending to the letters, syllables, and sounds; see Laberge & Samuels, 1974). As less
effort is needed to read, it is likely that the ability to engage in a simultaneous task (i.e., color-naming)
would be facilitated.
Thus, the present study investigated whether developmental differences in reading skill between
children are associated with differential performance on a clinical Stroop task. Specifically, it
hypothesized that, across all participants, Alow readers@, defined by children reading at the first- through
third-grade level, will generally exhibit greater overall color-naming response times for all word stimuli
relative to the more experienced readers, or Ahigh readers,@ defined by those children reading at the
fourth-grade level or higher.
Examination of differential Stroop performance. Second, this study examined differential
behavioral response to four types of Stroop stimuli in three groups of children: (a) survivors of MVAs
who are currently exhibiting post-traumatic symptoms, (b) survivors of MVAs who are not exhibiting
trauma-related responses, and a comparison group of non-MVA participants. Each participant was
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presented with MVA-related experimental words, school-stress control words, and neutral control
words. School-stress words were included to represent a Ageneral@ type of stress to control for the
possibility that stressful words in general are associated with longer color-naming times. Additionally,
colored XXXXs were also presented as a measure of pure color-naming speed to examine whether any
overall differences in color-naming between the groups exist.
It was first predicted that the MVA-Distressed group would exhibit a differential Stroop effect
for word type, taking significantly longer to color-name MVA words than the comparison stimuli (i.e.,
school stress and neutral words, XXXXs). Second, it was predicted that the MVA-Distressed group
would evidence a greater Stroop effect for the MVA words than the Non-MVA, and MVANondistressed groups.
Additionally, differences in rate of task errors was investigated. Similar to above, it was
predicted that the MVA-Distressed group would exhibit a differential error effect for word type, making
more errors while color-naming MVA words than comparison words, and that this effect would be
more pronounced for the Distressed-MVA group than the Non-MVA, and MVA-Nondistressed
group.
A final purpose of this study was to investigate whether the level of behavioral disruption
associated with the MVA words was significantly related to structured interview and other psychometric
data. Specifically, it was assessed whether or not color-naming times for the MVA-words (i.e., levels of
overt disruption on the Stroop task) and psychometric report of clinically significant levels of behavioral
distress are correlated. As discussed above, previous research has demonstrated that the different
response systems may not be correlated with each other (e.g., Bernstein, 1973; Hodgson & Rachman,
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1974). Thus, no predictions were made as to whether the results of these two response-methods would
be correlated in the present study.
Method
Participants
MVA sample. Thirty children between the ages of 7 and 13 years who had experienced an
MVA within the last 13 months were recruited from local hospitals, and from community-based cable
television advertisement and flyers. These children were later subdivided into two groups: (a) children
currently experiencing clinically-significant MVA-related distress, and (b) children not experiencing
clinically-significant MVA-related distress, as indicated by the children=s responses to the Impact of
Event Scale (IES; Horowitz et al., 1979). Additionally, these groups were also later sub-divided into
High and Low Reader groups. High readers were defined as those children reading at the fourth gradelevel or above, according to the Wechsler Individual Achievement Test (WIAT; Psychological
Corporation, 1992). Low readers were defined as those children reading at the second or third gradelevel. Children were to be excluded from participation if: (a) they sustained significant head trauma such
that they were not able to respond adequately to the research protocol (e.g., as evidenced by a
Glasgow Coma Scale below 15; Teasdale & Jennett, 1974); (b) they were visually-impaired or color
blind (and so were unable to complete the Stroop task); or (c) read at a level below that typical of a
seven-year-old child, as evidenced by a score below 14 on the WIAT reading screener. None of the
children who agreed to participate in the study were excluded based on these criteria.
Comparison (Non-MVA) sample. A comparison sample of 15 children who had never
experienced an MVA was recruited from local elementary schools, and from community-based cable
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television advertisement and flyers. This group represented a community comparison sample--no a
priori means were taken to identify whether participants in this sample did or did not evidence clinicallysignificant levels of psychopathology. These children were later divided into High and Low Reader
groups. High readers were defined as those children reading at the fourth grade-level or above,
according to the Wechsler Individual Achievement Test (WIAT; Psychological Corporation, 1992).
Low readers were defined as those children reading at the second or third grade-level. Visually
impaired or color-blind children, and children reading below that typical of a seven-year old child were
to be excluded from participation in the study. None of the children who agreed to participate in the
study met these exclusionary criteria. One child, however, was disqualified during the Stroop task (prior
to exposure to the experimental stimuli) because he found the task too difficult to complete.
Pre-Measures
As part of an on-going, grant-funded project (J. R. Scotti), all participants had completed an
extensive psychometric assessment, developed by Rode (1997). Part of this assessment, the IES was
used to divide the MVA participants into two groups: MVA-Nondistressed (MVA-ND), and MVADistressed (MVA-D). The remaining measures were used only to describe the participant sample. The
measures described in the following sections comprised the psychometric assessment.
Demographics questionnaire.

A brief parent-completed questionnaire was developed to

assess relevant background information on each child and his or her family. Questions covered areas
such as age, gender, history of significant medical or mental health experience, previous exposure to
trauma, family income, and family composition. Questions regarding the motor vehicle accident were
included on the demographic measure provided to the MVA sample.
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Accident Characteristics Identification Scale - Child and Parent Versions. The Accident
Characteristics Identification Scale (ACCIDENTS; Scotti et al., 1992) is a nine-item, Likert-type
measure. The measure includes questions relating to the severity and impact of the MVA, and has
discriminated between non-accident, mild, and heavy accident exposure groups with adults (Scotti et
al., 1992). Parents completed the ACCIDENTS. Children completed a version modified by Rode
(1997) for children (ACCIDENTS-C). Parents of children from the Non-MVA sample were asked to
provide answers to the first two questions from this scale assessing number of previous MVAs
experienced, and level of fear of riding in an automobile.
Impact of Event Scale (IES). The IES (Horowitz et al., 1979) is a 15-item, Likert-type measure
designed to assess emotional distress following exposure to a nominated traumatic event. Two factors of
distress are measured: intrusion of thoughts about the nominated event, and avoidance of thoughts and
stimuli associated with the event. This measure has been widely used in the assessment of PTSD among
adult trauma victims, particularly combat veterans. The measure has been demonstrated to have
discriminate and construct validity with combat veterans (Schwarzwald, Solomon, Wiesenberg, &
Mikulincer, 1987). Additionally, the IES has been used to assess traumatic responding among adult
survivors of MVAs (Scotti et al., 1992). The IES has been used successfully with children, aged 8-16,
exposed to a passenger ship disaster (Yule & Udwin, 1991; Yule & Williams, 1990), and with children
exposed to violence (Malmquist, 1986). Scores obtained in these child studies were similar to those
reported with adult populations; however, normative data with children are not yet available on this
measure. Therefore, in our study both MVA and Non-MVA participants were asked to complete the
measure with respect to motor vehicle accidents or routine motor vehicle exposure, respectively.
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Child Behavior Checklist-Parent Form (CBCL). The CBCL (Achenbach, 1991) is a 138-item
parent-completed questionnaire designed to identify parents= report of their child=s behavior across a
range of domains (including internalizing and externalizing behaviors), and social competency. The scale
assumes at least a fifth-grade educational level, and takes approximately 20 minutes to complete. The
CBCL has demonstrated high test-retest and inter-interviewer reliability; and high content, construct,
and criterion validity (Achenbach, 1991). For the present study, the Total T-score, and T-scores for the
Internalizing and Externalizing subscales of the Behavior Scale were used for analyses.
Child Depression Inventory (CDI). The CDI (Kovacs, 1985) is a 27-item, self-report measure.
For each item, the child chooses which of three statements best describes him or her over the past two
weeks. Items are worded to be readable and understandable for children aged 8 to 17 years. Cognitive,
behavioral, and emotional symptoms commonly associated with a diagnosis of depression are assessed.
Curry and Craighead (1993) report that the CDI is the most frequently used measure of child
depression for psychological research. Psychometric data on the CDI indicate that it may not clearly
differentiate depressed and nondepressed children, but it does appear to discriminate between overall
emotionally distressed and normal children (Kazdin, 1987). Tests of internal consistency and split-half
reliability have demonstrated adequate results (Curry & Craighead, 1993).
Children=s Manifest Anxiety Scale-Revised (RCMAS). The RCMAS, or AWhat I Think and
Feel@ (Reynolds & Richmond, 1978) is a 37-item, child-completed, dichotomous choice measure
designed to assess three aspects of child anxiety: physiological arousal, worry, and difficulty with
concentration. The measure includes a lie scale to identify answers targeting social desirability. The
measure is widely used for clinical and research purposes, and has been demonstrated to have adequate
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construct, content (Reynolds & Richmond, 1978), and concurrent (Reynolds, 1980) validity.
Discriminant validity has been less clearly evidenced, the measure may more accurately discriminate
between children with and without emotional distress than specifically discriminating between anxious
and nonanxious children. The measure is written at a third-grade reading level, and was normed on a
sample of children in grades 1 through 12. Two scores are obtained from the RCMAS, an Anxiety
score and a Lie score.
Anxiety Disorders Interview Schedule for Children and Parents (ADIS-C and ADIS-P). The
ADIS-C and ADIS-P (Silverman & Nelles, 1988) are structured interviews targeting 6 to 18 year-old
children, individually completed by both child and parent. Although the interview focuses on identifying
symptoms of anxiety disorders, the measure also provides a broad screening for other Axis I symptoms
and diagnoses. The interview has demonstrated adequate inter-rater and test-retest reliability (Silverman
& Nelles, 1988). The DSM-III-R version of the ADIS was used, as only this version of the ADIS was
available at the onset of this study.
Clinical Stroop Task Measures
Following psychometric assessment, the MVA sample and the non-MVA control group were
administered the following measures.
The Wechsler Individual Achievement Test-Reading Subtest. The Wechsler Individual
Achievement Test (WIAT; Psychological Corporation, 1992) is a standardized, individually
administered battery used to assess the scholastic achievement of children who are in Grades K through
12, and ages 5:0 (5 years, 0 months) to 19:11 (19 years, 11 months). The battery contains eight
subtests designed to encompass the range of curriculum objectives found in school instructional
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programs. Three of the WIAT subtestsBBasic Reading, Mathematics Reasoning, and Spelling--may be
used as brief (10-15 minutes for all three subtests) screening instruments for general achievement, or to
answer specific referral questions (e.g., AOn what level is this child reading?@) and are also published
separately as the WIAT Screener (Psychological Corporation, 1992).
Of present interest for this study is the Basic Reading Subtest. This test contains a series of
pictures and printed words for assessing decoding and word-reading ability. Norm tables (derived from
a sample of 4,252 children, with equal numbers of females and males, and a diverse range of ages and
race) may be used to derive standard scores, percentile rank, age and grade equivalents, normal
distribution equivalents, and stanine.
Tests of reliability for the WIAT subtests have been favorable (Psychological Corporation,
1992). Split-half reliability coefficients for the subtest and composite standards scores were obtained at
each age-level for a measure of test-score consistency. Results for the Basic Reading subtest indicated
an average reliability coefficient, across all ages, of r = .92. Additionally, the stability of scores on the
WIAT was assessed in a separate study of 367 children (the sample was drawn from grades 1, 3, 5, 8,
and 11) who were tested twice. The stability coefficients of the Reading Subtest, averaged for all five,
grades was .94 (Psychological Corporation, 1992). Additionally, scores from the Basic Reading
Subtest of the WIAT have been highly correlated with scores from reading scales of several other
achievement tests, including the Wide Range Achievement Test-Revised (Jastak & Wilkinson, 1984),
r = .86; and the Woodcock-Johnson Psycho-educational Battery-Revised (Woodcock & Johnson,
1989), r = .79.
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Color-vision test. The Pseudo-isochromatic Plates for Testing Color Perception-Revised
(American Optical Company, 1940) were used to screen for color-blindness (defective red-green
vision). This series of plates has been demonstrated to be an effective screener of red-green color-vision
defect, the most common color-vision defect (Hardy, Rand, & Rittler, 1946). This screening test was
used to ensure participants could accurately recognize the different colors on the Stroop screens.
Clinical Stroop task. In the present study, six stimulus screens, including an MVA stimuli screen
(e.g., Acrash@), a School-stress stimuli screen (e.g., Atest@), three different household-neutral stimuli
screens (e.g., Aoven@), and colored Xs, were presented on a standard, color computer monitor.
Additionally, a practice screen, consisting of neutral word stimuli (e.g., Aboat@) was presented first. The
order of the stimuli was set as follows: Practice, Neutral 1, School, Neutral 2, MVA, Neutral 3. This
order, with the School-stress words preceding the MVA-words, was chosen because previous
research (McNally et al., 1990) has demonstrated that carryover effects may occur after the
presentation of trauma words (i.e., color-naming times remaining longer for all word types following
presentation of trauma words). All word stimuli groups were statistically similar in terms of frequency of
occurrence in children=s school reading texts, length, and number of syllables (see below for a
description of how this was determined).
For all Stroop screens, there were five words (or groups of Xs) and five colors (i.e., red, blue,
green, white, and yellow), each appearing 10 times, for a total of 50 stimulus words per screen. No
color or word appeared adjacent to itself, either vertically or horizontally. This presentation was created
using a modified version of the Stroop program described by McNeil et al. (1995).
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Selection of Stroop Words
In order to verify that the words selected for the clinical Stroop task were reliable and
valid examples of their respective categories, the following procedures were conducted.
A list of 15 words for each word category type (MVA, School-stress, and Neutral) was generated by
the primary investigator, a child clinical doctoral candidate with experience working with children with
school-related anxiety, a licensed clinical psychologist with experience working with trauma-related
anxiety, and three additional clinical graduate students. For inclusion in this list, each word was one that:
(a) has been demonstrated to be included in at least four of eight common academic reading textbooks
series, and (b) appears in the textbooks appropriate for the second-grade child (Harris & Jacobson,
1982).
Each of the 45 words generated, regardless of category, were randomly presented on an
individual sheet of paper. Fifty undergraduate students unfamiliar with the experimental question were
asked to: (a) assign each word to an MVA-related, School-related, Neutral, or Unassignable category;
and (b) rate the distress produced by each word (using a 5-point scale, 0 = Anot at all distressing,@ 5 =
Avery much distressing@). The ten words selected for the MVA and School-Stressor categories were
reliably assigned (70% or greater) to the MVA and School-Stress categories, and were those that had
the highest mean distress scores. The 15 words selected for each of the neutral categories were reliably
assigned (70% or greater) to the neutral category, and had mean distress score ratings between 0
and 1. The 15 neutral words were randomly assigned to three neutral groups of five words each.
Analysis of variance (ANOVA) conducted on Word Group distress ratings indicated that there
was a main effect for Word Group, F (4, 1172) = 68.0, p < .01. Follow-up planned comparisons

37
using Fisher=s Least Significant Difference (LSD) test indicated that: (a) the MVA and School-stress
word groups were not statistically different from each other in terms of ratings of distress, (b) the three
Neutral word groups were not statistically different from each other in terms of word ratings of distress,
and (c) the MVA and School word groups had significantly higher distress ratings than each of the
Neutral word groups.
The final five word groups were then assessed as to differences in their frequency of usage and
occurrence in the English language for children. This provided evidence that any Stroop effect would not
be due to the participant being more or less familiar with the words in a word category. A word
vocabulary and frequency text called Basic Reading Vocabularies (Harris & Jacobson, 1982), written
to encompass vocabulary typically taught to children in grade school, was used for this purpose. For this
book, eight elementary and secondary-school reading series were identified. Each series contained
books at the preprimer and primer levels, a first-grade reader, two readers at the second and third
grade levels, and one or more readers at each level from fourth through eighth grade. There was a total
of 118 books analyzed, with about 5,600,000 running words of text. Basic Reading Vocabularies
provides the reader with the lowest grade level at which the word appeared in at least four of the eight
series, and the total frequency with which it appeared across the 118 books.
The Harris and Jacobson (1982) frequency counts were used to determine whether the words
in the five Stroop stimuli word groups were statistically similar with respect to frequency in children=s
English language. These frequency ratings were used because this count represents the words found in
children=s reading material. Other frequency texts have analyzed vocabulary found in adult reading
material (e.g., Francis & Kucera, 1982), therefore limiting their generalizability to a child population.
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The frequency of each word in each group was identified. The data were then subjected to
statistical analysis with a Kruskal-Wallis ANOVA (as these data violate assumptions of normality, a
nonparametric test is prudent) to identify whether each word group was significantly different from the
other, with respect to frequency. Results indicated that the word groups were not different from one
another, χ5 (4, N = 25) = .53, p > .05. An identical process indicated that the five word groups were
not statistically different in terms of word length, χ5 (4, N = 25) = 1.82, p > .05; and syllables, χ5
(4, N = 25) = .17, p > .05. Thus, the final five groups were statistically similar with respect to frequency
of occurrence in children=s English language, length, and syllables (for the final list of Stroop words refer
to Table 2).
Equipment
The Stroop color-naming task was presented on an IBM-compatible personal computer (486)
with a color monitor (27.0 cm x 19.5 cm). The computer program for the Stroop task, described by
McNeil et al. (1995), allowed performance on the task to be timed via the experimenter pressing a key
on the computer=s keypad to start and stop the timer. A digital stopwatch was used for timing 15second rest periods between screens.
Procedures
Recruitment and consent/assent. This study was one component of a grant-funded project (J. R.
Scotti) investigating the effects of MVAs on children, using a multi-method assessment protocol
(psychometric, psychophysiological, and overt behavior assessments). In brief, participants completed:
(a) an extensive psychometric assessment designed to identify self and parent-report of functioning, and
risk factors and mediators for post-accident distress; (b) physiological assessment to measure
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differential reactivity to MVA-related, audiotaped vignettes; and (c) overt behavior assessment, using
the clinical Stroop task discussed in the present study. Participants were recruited for participation in all
parts of the project. However, only some of the psychometric data--those described above--were used
in the data analysis for the present study, and none of the psychophysiological data were included.
Interested parents, responding to recruitment letters, community-based flyers, or advertisement
on a local television bulletin board, contacted the experimenters by telephone or mail. During this initial
telephone call (or in a subsequent telephone call, in the case of those families who had mailed us a
recruitment response form indicating interest and a telephone number where they could be reached) the
purpose of the study, and the extent of participation (including risks and benefits) were briefly
described. Appointments were made with all families who agreed to participate, and occurred at the
Psychology Department at West Virginia University. At the appointment, purposes and conditions of the
assessment were again explained, as well as limits of confidentiality, particularly as they pertain to child
abuse. Parents or guardians were asked to sign consent, and children were asked to sign assent for
participation (see Appendices A and B for copies of the consent and assent forms). Parents or
guardians were provided with an opportunity to review assessment materials prior to signing consent.
The clinical Stroop task. After consent and assent were obtained, the psychophysiological
assessment component of the overarching study occurred (taking approximately 35 minutes), followed
by a brief (approximately 5 minutes) break for the participant while the experimenter prepared the
Stroop task. The principal investigator of the over-arching grant-funded project (J. R. Scotti), the author
of the present study, or one of two trained graduate-level research assistants served as experimenters
for the Stroop task. As psychometric assessment had not yet been conducted, experimenters were blind
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as to whether or not the MVA participants were distressed. Psychophysiological monitoring continued
during the Stroop assessment; however, the results of those data are not included in the present
analyses.
The Stroop procedure was conducted in a dimly lit, small assessment room, devoid of typical
distracting stimuli (e.g., pictures on walls, knick-knacs). Participants sat at a computer monitor, where
they were tested. The experimenter sat in a chair to the right of the participant, also facing the computer.
Standardized instructions (see Appendix C) were provided to the participant to name the color of the
words displayed on the computer monitor as quickly as possible. The participant was instructed to
color-name from top to bottom each column of words, beginning with the left-most column (for
examples of how the Neutral and MVA Stroop screens appeared refer to Appendices D and E).
The experimenter controlled the timing of each screen and its presentation. As a participant
began and finished naming the colors on a screen, the experimenter pressed the space-bar on the
computer=s keypad, starting and stopping an internal timer. Between screen presentations, participants
were given a 15-second rest period, which was timed with a stopwatch. Completion of the task took
approximately 10 minutes.
After completion of the Stroop assessment, the participants were disconnected from the
psychophysiological monitoring equipment, and were again provided a short break and the opportunity
to use the bathroom or get a drink of water. They then participated in the psychometric component of
the study (typically their parent or guardian began participating in the parent part of the psychometric
assessment while the child participated in the psychophysiological and Stroop assessments).
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Psychometric assessment. As part of the psychometric component of the overarching study, all
participants and a parent/guardian were administered the ADIS-C, and ADIS-P by a trained graduate
student. Additionally, several parent/guardian and child-completed questionnaires were administered,
including: (a) Child Behavior Checklist-Parent Forms, (b) Child Depression Inventory, (c) Children=s
Manifest Anxiety Scale-Revised, and (d) Impact of Event Scale. Accident severity was assessed by the
ACCIDENTS (Scotti et al., 1992), with the children completing a version modified to be
developmentally appropriate (Rode, 1997).
Also during this component, the WIAT Basic Reading subtest (Wechsler, 1992) was
administered to determine the child=s reading level. Provided that the child was reading at or above the
level of a typical child who is seven years, zero months in age (the cut-off score being a raw score of
14), the child=s Stroop data were included in the Stroop study participant sample. Finally, the colorvision screener was administered. No participants were excluded because of reading level or colorvision deficiencies.
Results
Participant Groups
The IES, a measure of symptoms related to the accident, was used to divide the MVA
participants into distressed and nondistressed subgroups. This measure was chosen because it assesses
responses to a traumatic event in terms of intrusive re-experiencing and avoidance of trauma-related
stimuli--hallmark features of PTSD. High scores on the IES are indicative of symptoms of post-trauma
distress. Because norms and clinical cut-offs are not standardized for the IES, frequencies for each IES
total score for the MVA participants were obtained. The sample was then split at the median (score of
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8), with any total score at or above the median resulting in assignment to the MVA-Distressed group
(MVA-D); below the median meant assignment to the MVA-Nondistressed group (MVA-ND).
Participant Characteristics
A total of 46 families consented to participate in the study. One 7-year old male child in the
Non-MVA group was disqualified during the Stroop task (prior to exposure to the experimental stimuli)
because he found the task too difficult to complete. The data from this participant were not included in
any subsequent analyses. Thus, the final sample included 45 participants, with 15 participants in each of
the three groups. Visual inspection indicated that the two MVA groups were similar in terms of sources
for recruitment (approximately half of the participants were recruited from hospital records and half from
community/school advertisements). The Non-MVA group was only recruited from community/school
advertisements.
General demographic variables. Table 3 provides a comparison among the three participant
groups on demographic variables. Chi-square analyses failed to reveal any group differences in the
children=s gender; race; percent reading above or below the fourth-grade reading level, yearly family
income, parent participating in the assessment; or education, employment, and marital status of
participating parent. Analysis of variance (ANOVA) did not reveal any differences among the
participant groups in terms of the child=s mean age, grade in school, or reading grade level.
Psychometric scales. The mean scores and standard deviations on the psychometric scales are
presented in Table 4 for each group. ANOVA revealed that significant group effects were obtained for
all scales: CBCL total scale, F (2, 42) = 7.85, p < .01; CBCL externalizing scale, F (2, 42) = 6.23,
p < .01; CBCL internalizing scale, F (2, 42) = 9.57, p < .01; CDI, F (2, 42) = 6.59, p < .01; IES
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total score, F (2, 42) = 38.89, p < .01; IES avoidance scale, F (2, 42) = 36.16, p < .01; IES intrusion
scale, F (2, 42) = 25.08, p < .01; and RCMAS total anxiety scale, F (2, 42) = 10.65, p < .01.
Post hoc comparisons using Fisher=s LSD test indicated that the MVA-D group scored
significantly higher than the Non-MVA group on every scale except the CDI. Further, the MVA-D
group scored significantly higher than the MVA-ND group on all of the scales. Finally, the Non-MVA
and MVA-ND means did not differ, except on the CDI and RCMAS, with the Non-MVA group
scoring higher in both cases.
Table 5 presents, for each participant group, the percent of children whose scores met or
exceeded the clinical cut-off (T-score $ 60) for the CBCL total, CBCL internalizing scale, CBCL
externalizing scale, CDI, and RCMAS scales (these being the scales with established clinical cut-offs).
Chi-square analyses revealed that the three groups did not differ in the percentage of children scoring in
the clinically significant range on any of the measures except for on the CBCL internalizing scale, χ5 (2,
N = 45) = 11.25, p < .05, with the MVA-D group containing the greatest percentage of children
exceeding the clinical cut-off. When the Non-MVA and MVA-ND groups were collapsed, they
significantly differed from the MVA-D group in percentage of children scoring in the clinically significant
range on the CBCL internalizing scale, χ5 (1, N = 45) = 10.6, p < .01. Similarly, when the MVA-ND
and MVA-D groups were collapsed, they significantly differed from the Non-MVA group in percentage
of children scoring in the clinically significant range on this measure, χ5 (1, N = 45) = 4.68, p < .05.
ADIS interviews. Every ADIS interview, both parent and child versions, was audiotaped, for a
total of 90 interviews (45 child interviews, 45 parent interviews). All interviews were scored by either
the present author, the principal investigator of the over-arching study, or one of the trained research
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assistants noted above. Twenty percent (n = 18) of the tapes were scored by a second rater (another of
the trained experimenters) for inter-rater agreement, with six tapes (three child and three parent) from
each participant group randomly selected. Percent Total Agreement (for agreement in the scoring of
clinical diagnoses, correct or error) was obtained for each participant, revealing that the mean
Percentage Total Agreement scores were 100% for the Non-MVA and MVA-ND groups, and 90%
for the MVA-D group.
Table 5 presents, for each participant group, the percent of children whose ADIS scores (for
both parent and child version) met criteria for a clinical diagnosis of a DSM-IV Axis I disorder. Chisquare analyses revealed that the three groups did not differ in the percentage of children meeting
criteria for a DSM-IV clinical diagnosis on this measure. Table 6 lists the ADIS diagnoses (for both
parent and child version) obtained, and the number of cases in each participant group. Some
participants received more than one diagnoses. It should be noted that the ADIS interviews did not
permit identifying whether the diagnosis developed after the MVA, so some diagnoses may have been
present prior to the accident, or unrelated to it. The exception, however, was the diagnosis of PTSD,
which requires identification of the traumatic event. Thus, all respondents endorsing symptoms of PTSD
on the ADIS interview necessarily indicated a precipitating traumatic event. Three of the 5 PTSD cases
in the MVA-D group were reported to be related to the MVA being assessed. In contrast, none of the
PTSD diagnoses in the MVA-ND group were reported to be related to the MVA event.
Accident severity. The ACCIDENTS, parent and child versions, were given to both MVA
groups to assess for reported group differences in the severity of the MVAs. Additionally, parents in the
Non-MVA group were asked to complete the first two questions of the ACCIDENTS questionnaire
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(AHow many MVAs has your child experienced?@ and AHow much does your child currently fear riding
in a car?@), thus yielding a total score for the Non-MVA group on the ACCIDENTS parent version.
Table 7 presents mean scores and standard deviations for the ACCIDENTS total scores on both
parent and child versions, and the parent report of the child=s level of fear of riding in a car (question 2
on ACCIDENTS, parent version), number of accidents (question 1 on ACCIDENTS, parent version),
and time in months between accident and assessment. ANOVA revealed that there were significant
group differences in ACCIDENTS total score on both the child, F (1, 29) = 4.72, p < .05, and parent
F (2, 42) = 43.67, p < .01, completed versions. The MVA-D group had higher total scores on the
ACCIDENTS, child version, than the MVA-ND group, indicating a perception of greater accident
severity and impact by the distressed children. Additionally, post hoc comparisons using LSD analyses
indicated that, as would be expected, the Non-MVA group had significantly lower ACCIDENTS
scores than both MVA groups on the parent version of the ACCIDENTS. The two MVA groups did
not differ from one another on the ACCIDENTS, parent version, indicating that, as reported by
parents, the MVAs experienced by these two groups were comparable in severity and impact.
ANOVA revealed that children=s mean rating of current fear while riding in a car for the two
MVA groups differed significantly, F (1, 28) = 5.16, p < .05, with the MVA-D group reporting more
fear. Parent report of this item also demonstrated group differences, F (2, 42) = 7.56, p < .01, with
parents of the MVA-D children reporting more fear of riding in a car by their children than the parents
of the Non-MVA and MVA-ND children. Additionally, there were no differences between the NonMVA and MVA-ND groups in the parent report of children=s fear. Finally, ANOVA did not reveal
differences in the total number of accidents experienced, or the time between accident and assessment
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between the two MVA groups.
Stroop Effect
Stroop color-naming times. Mean raw color-naming times for each Group and in each
Word Type are presented in Table 8. ANOVA revealed no Group differences in time to name colored
XXXX=s (i.e., overall color-naming time). In order to control for individual differences in overall colornaming speed, Stroop effect times used in subsequent analyses were obtained by subtracting the time to
name colored XXXX=s from the time to name each Word Type. Table 9 presents these corrected mean
Stroop effect color-naming times for each Group and Word Type.
A 3 x 2 x 5 (Group x Reading Level x Word Type) repeated measures ANOVA (with the
Huynh-Feldt correction for repeated measures) was conducted with Group and Reading Level as
between-subject variables, and Word Type as a within-subject variable (note that Reading Level was
examined in terms of Alow@ and Ahigh@ readers--those reading below or at and above the fourth grade
level--not absolute reading grade level). A significant main effect was found for Reading Level, F (1, 38)
= 11.1, p < .01, and for Word Type, F (4, 152,) = 9.74, p < .001. A significant interaction effect was
also obtained for Word Type x Reading Level, F (4, 152) = 3.62, p < .01. None of the analyses by
Group were significant. Figures 1 and 2 depict the mean Stroop effect times by Group and Word Type
for low and high readers, respectively. Upon visually examining the data, it became apparent that
participants in both groups appeared to be experiencing an overall increase in color-naming time across
the word types, and that low readers generally took twice as long to color-name as the high readers.
This word effect was interpreted as a fatigue effect that needed to be controlled for to render
subsequent analyses meaningful (although, it was apparent that the children in the MVA-D group who
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were high readers were taking longer to read MVA words than comparison words). To accomplish
this, the above analysis was repeated using the color-naming times on the first and last sets of neutral
words (the first and last sets of words that the participants were exposed to) as covariates (the
difference score between the first and last set of neutral words was attempted, but did not result in a
significant covariate, and was subsequently not used).
A 3 x 2 x 3 (Group x Reading Level x Word Type) repeated measures analysis of covariance
(ANCOVA) was conducted using Group and Reading Level as between-subject variables, Word Type
(School, Neutral 2, MVA) as a within-subject variable, Neutral 1 and 3 color-naming times as
covariates, and the Huynh-Feldt correction for repeated measures. This analysis revealed a significant
main effect for Word Type, F (2, 72) = 5.48, p < .01, and a Group x Reading Level x Word Type
interaction, F (4, 72) = 3.22, p < .05. Both the Neutral 1, F (1, 36) = 18.4, p < .001, and Neutral 3, F
(1,36) = 45.4, p < .001, Stroop color-naming times were significant covariates. Table 10 presents the
mean (adjusted for covariates) Stroop effect times by Group, Word Type and Reading Level. To
explore the nature of the interaction and to determine how high and low readers differed by Word Type
and Group, a separate ANCOVA was conducted for each Reading Level (there were 13 participants
in the low reader group, and 32 participants in the high reader group).
Figures 3 and 4 depicts the mean (adjusted for covariates) Stroop effect times by Group and
Word Type for low and high readers, respectively. For the low reading group, a 3 x 3 (Group x Word
Type) repeated measures ANCOVA was conducted with Group as a between-subject variable, Word
Type as a within-subject variable, Neutral 1 and 3 color-naming times as covariates, and the HuynhFeldt correction for repeated measures. This analysis revealed no main effects or interactions and no
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significant covariates. Thus, there were no effects for low readers on the Stroop task, as is visually
evident in Figure 3.
For the high reading group, a 3 x 3 (Group x Word Type) repeated measures ANCOVA was
conducted with Group as a between-subject variable, Word Type as a within-subject variable, Neutral
1 and 3 color naming times as covariates, and the Huynh-Feldt correction for repeated measures. This
analysis revealed a main effect for Word Type, F (1.84, 49.56) = 5.90, p < .01, and a Group x Word
Type interaction, F (3.67, 49.56) = 2.87, p < .05. Both the Neutral 1, F (1, 27) = 26.5, p < .001, and
Neutral 3, F (1,27) = 104.2, p < .001, Stroop color-naming times served as significant covariates. To
explore the nature of the Participant Group x Word Type interaction, post hoc comparisons (LSD)
were conducted. Results indicated that the MVA-D group differed significantly from the Non-MVA
and MVA-ND groups on color-naming the MVA words, with the MVA-D group taking longer to
color-name. There were no significant differences between the Non-MVA and MVA-ND groups on
time to color-name MVA words. Additionally, the MVA-D group took significantly longer to colorname the MVA words than both the Neutral 2 and School words; and there were no differences
between the color-naming times for these latter Word Types.
Color-naming times for the MVA-ND group were not different for the MVA and Neutral 2
words, but this group took significantly longer to name these latter Word Types than the School words.
There were no differences in color-naming times between Word Types for the Non-MVA group.
It should be noted that the above analysis was completed with the factor Reading Level divided
into Alow@ and Ahigh@ reader levels because, for the purposes of the present study, the impact of
Reading Level was most relevant in terms of whether the children were inexperienced or proficient
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readers (refer back to introduction for a review of the rationale for dividing Reading Level into low and
high readers). However, it should be noted that an analysis was also completed using absolute reading
grade-level as a covariate (instead of a factor). Unlike when the impact of Reading Level was explored
in terms of high and low readers, this analysis did not result in significant differences between the groups,
even when fatigue was also controlled.
Stroop errors. All Stroop performances were audiotaped and scored for errors. Errors were
defined as: (a) saying a word instead of the color; (b) saying part of a word instead of the color (e.g.,
beginning to saying the word, but then correcting by naming the color); and (c) making any utterance
other than the color (even when corrected, for example, Aumm...red@).
A total of 45 audiotapes were scored for errors. Twenty percent (n = 9) of the tapes were
scored by a second rater (either the present author, the principal investigator of the over-arching study,
or a trained undergraduate assistant) for inter-rater agreement, with three tapes from each participant
group randomly selected. Both Percent Total Agreement (for agreement in the scoring of all participant
responses, correct or error) and Effective Percentage Agreement (recommended by Hartmann, 1977,
for agreement in scoring errors only, when there is a low rate of occurrence) were obtained for each
Word Type category. Table 11 presents the inter-rater agreement scores for these two types of interrater reliability measures. Mean Percentage Total Agreement scores were high, with 99.3% for NonMVA, 99.0% for MVA-ND, and 99.5% for MVA-D groups. Effective Percentage Agreement was
somewhat lower at 79.4% for Non-MVA, 76.8% for MVA-ND, and 89.8% for MVA-D groups
(overall agreement for the three groups was 82.1%), but within acceptable bounds for this more
conservative measure (Hartmann, 1977).
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Mean errors for each Group and each Word Type are presented in Table 12. A
3 x 2 x 5 (Group x Reading Level x Word Type) repeated measures ANOVA (with the Huynh-Feldt
correction for repeated measures) was conducted with Group and Reading Level as between-subject
variables, and Word Type as a within-subject. A significant main effect was found for Word Type, F
(4, 152) = 3.92, p < .01. A significant interaction was also obtained for Word Type x Reading Level,
F (4, 152) = 2.75, p < .05. Figure 5 depicts the mean error rates by Word Type for low and high
readers. Upon visually inspecting the data, it became apparent that the source of the Word Type by
Reading Level interaction may have been a practice effect in the low reading group. To explore the
nature of the interaction, separate repeated measures ANOVA were conducted for High and Low
reading levels. Low readers had an overall decrease in Stroop errors as evidenced by a main effect for
Word Type, F (4, 36) = 3.12, p < .05. High readers were generally uniform in error rates across Word
Type, with repeated measures ANOVA failing to reveal any main effects or interactions. This decrease
in error rates for the low readers (from a mean of 3.5 errors on the first set of words to a mean of 2.0
errors on the last set of words) was interpreted as a practice effect that needed to be controlled to
eliminate the possibility that a Group effect was obscured by the practice effect (as with the fatigue
effect in the previous Stroop time analyses). To accomplish this, the above analysis was repeated using
the number of errors on the first and last sets of Neutral words as covariates. A 3 x 2 x 3 (Group x
Reading Level x Word Type) repeated measures ANCOVA was conducted using Group and Reading
Level as between-subject variables, Word Type (School, Neutral 2, MVA) as a within-subject
variable, number of errors on Neutral 1 and 3 words as covariates, and the Huynh-Feldt correction for
repeated measures. This analysis revealed no main effects or interactions. Number of errors on the
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Neutral 1, F (1, 36) = 20.8, p < .001, and Neutral 3, F (1, 36) = 7.7, p < .01, Word Types served as
significant covariates.
Association Between Stroop Effect and Psychometrics
Simple correlations were computed to test whether color-naming time on the MVA words (raw
and corrected) was associated with report of psychopathology on the psychometric scales. Mean
color-naming times were not significantly correlated with any of the psychometric scales, or with parent
and child ACCIDENT total scores. See Table 13.
Correlations Among Psychometric Measures
Table 13 presents the Pearson correlation coefficients and significance levels. The CDI-Total
and CBCL-Internalizing scales were not correlated with one another. Additionally, the ACCIDENTSP was not correlated with either the CDI or the RCMAS. All other measures were significantly
correlated with one another.
Discussion
The clinical Stroop task has been shown to discriminate between distressed and non-distressed
adult survivors of a range of traumatic events (e.g., Bryant & Harvey, 1996; Cassiday et al., 1992;
Kaspi et al., 1995). The present study investigated the ability of a clinical Stroop task to discriminate
between distressed and non-distressed child survivors of MVAs, and children who have not
experienced an MVA.
Summary of Major Hypotheses and Result
The Stroop effect hypotheses. The primary hypotheses of this study were: (a) MVA participants
who were currently reporting symptoms of MVA-related distress would exhibit differential color-naming
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time for MVA-related words compared to other types of words, and (b) this effect would be more
pronounced for these children than for comparison groups. Previous studies using a clinical Stroop task
with trauma-survivors have exclusively studied adults. The present study aimed to investigate the effect
and utility of the task with a child population.
Reading level effects. As a reading response is an assumed component of the Stroop task,
reading level needed to be taken into account during analyses of results. Studies with children using the
original Stroop task suggest that children in the second and third grades exhibit longer response times
than older children and adults. Presumably this occurs because the reading response has a history of
being frequently reinforced (given its emphasis in school curriculum during these grades) but has not yet
become Aover-learned,@ so as to allow the children to effectively complete a simultaneous task. Thus, in
the present clinical Stroop study, it was further hypothesized that the Alow readers@ (those reading at the
second and third grade level) would generally take longer than Ahigh readers@ (those reading at the
fourth grade level or above) to color-name, irrespective of word type.
Results of primary analyses. Results of analyses did not initially support the above hypotheses.
Main effects of Reading Level and Word Type were evident, as was an interaction between the two.
Upon graphical analysis, it became evident that the main effect of Word Type may actually have been a
fatigue effect. That is, there was a general increase in response time, regardless of participant group or
reading level, as the task progressed. Thus, the initial analyses were repeated, with the first and last
word groups (both neutral word types) used as covariates to control for fatigue.
Results of these analyses were consistent with the primary hypotheses: MVA participants who
were distressed evidenced the Stroop effect for MVA-words, relative to comparison words and
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groups. These results did not seem to be related to group differences in accident severity, as there were
no statistical differences in how parents in both MVA groups rated the accidents (however, while parent
ratings--considered objective reports--of accident severity did not differ, subjective ratings did, with
those children in the MVA-D group reporting having experienced more severe accidents). Interestingly,
however, these results only occurred for the high readers. MVA-D participants who were low readers
did not demonstrate significant differential responses to MVA-words, and did not differ from NonMVA participants on time taken to name MVA-words. Further, and consistent with hypotheses, low
readers across all groups, evidenced nearly twice the color-naming times of high readers, regardless of
word type.
Thus, the clinical Stroop task was found to discriminate between distressed and non-distressed
MVA survivors who read at or above the fourth-grade level. These results replicate findings from similar
studies with adult trauma populations, and support the use of this measure with a portion of the child
trauma population, namely those reading at or above the fourth-grade level. These results, however,
lend themselves to several questions: First, what may account for the differential response observed in
the high reader, MVA-D group? Second, why was this effect not observed in the low readers? Because
they were low readers? Third, why do the low readers take longer to color-name, overall? Fourth, how
might the fatigue effect be addressed in future research? Each question will be now examined in turn.
Conditioned Emotional Response Paradigm
As discussed earlier, the clinical Stroop effect may be most parsimoniously understood as
analogous to the phenomenon noted by Estes and Skinner (1941, as cited by Scotti, 1992) with their
Conditioned Emotional Response paradigm. Recall that these researchers found that the random
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presentation of a tone that had previously been paired with shock was associated with a decreased rate
of operant behavior in rats. It was assumed that the tone disrupted operant behavior because of its
earlier pairing with shock. Scotti (1992) found similar behavioral disruptions in shadowing (upon the
presentation of trauma-related stimuli) using a dichotic listening task with veterans. Generalizing these
results to the present study, the Stroop color-naming task may be considered an operant behavior-children have histories of being reinforced for naming colors, as well as for following directions from
adults. MVA-related words that have become associated, through stimulus equivalence, with a prior
aversive, unconditioned stimulus (e.g., car accident) may become conditioned stimuli. Thus, the
behavioral disruption noted by Estes and Skinner, and observed during the present and other clinical
Stroop studies, may have occurred because conditioned stimuli (MVA words) resulted in conditioned
responses (e.g., physiological responses), that in turn, disrupted the operant task of color-naming.
With this as a possible explanation, it is easy to understand why the Non-MVA participants did
not evidence a Stroop effect, but it is less clear why the MVA-ND participants also did not evidence a
Stroop effect. Perhaps for the MVA-ND children, MVA words never became conditioned stimuli, that
is, never generalized to a class containing MVA-related stimuli, and thus were not followed by
disruptive conditioned responses. Alternatively, conditioned responses may have initially occurred upon
presentation of MVA-related stimuli, but already extinguished (e.g., with exposure by returning to carriding soon after the accident) by the time of assessment. One way that this might be assessed in future
studies is by asking parents whether they Aexposed@ their children to feared stimuli by encouraging them
to ride in the car soon after the accident.
It should be noted that an alternative explanation for the differential Stroop effect found for the
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MVA words in the MVA-D high readers may be the phenomenon known as Apriming@ (e.g., Williams
et al., 1996). Because the clinical Stroop task occurred after the psychophysiological assessment
(during which the children were exposed to audiotaped vignettes describing MVAs), reductions in
color-naming times might be the result of subject-content priming. However, this explanation seems
unlikely as a body of research has suggested that the clinical Stroop effect may not occur when the task
follows a related stressor (e.g., Amir et al., 1996; Mathews & Sebastian, 1994).
The Absence of Clinical Stroop Effect for Low Readers
The next question becomes, AWhy was the Stroop effect not demonstrated in low readers?@
Any explanation for this finding must be considered with caution due to the relatively small number of
participants in the low reader group. It may be, however, that for these participants the reading
response is challenging enough to block a conditioned response to the presentation of MVA-words.
That the task required considerable effort by these children was supported by the finding that all word
groups were color-named in nearly twice the time that it took high readers to color-name. Several
studies using the original Stroop paradigm obtained similar results, with low readers taking significantly
longer than high readers to color-name (e.g., Horn & Manis, 1987; Laberge & Samuels, 1974). If this
explanation is indeed the case, the clinical Stroop task may not be an appropriate measure of posttrauma response for children reading below the fourth-grade level. Further investigation is needed using
a greater number of participants reading below the fourth-grade level to adequately explore these
results.
The Problem of the Fatigue Effect
Another major finding was the apparent fatigue effect across all participant groups. The Stroop
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task, as it was administered in this study, may have been too long for children, despite the fact that it
was already modified in length to be appropriate for children. Most studies using blocked presentation
formats with adults present 100 words per block/screen. This study presented 50 words per
block/screen. One solution may be to reduce the number of stimulus blocks/screens presented, perhaps
by reducing the number of presentations of neutral control words. In the present study, though, each of
the three neutral word groups served a particular function: (a) the first set of neutral words was used to
reduce the potential of a practice effect (e.g., in case performance is facilitated by practice, it is prudent
not to place stressor words at the beginning of the task, instead allowing practice to occur with the
neutral words), and (b) the other sets of neutral words were presented after each stressor word type to
reduce the potential confound of carryover. Thus, it may be more beneficial to reduce the number of
word stimuli presented in each word block/screen. Alternatively, the order of Stroop stimuli may be
randomized to control for fatigue, although quantifying fatigue (e.g., assigning numeric values to all
possible presentation orders and using the numbers as covariates) with this methodology would require
a larger sample size.
Additional Hypotheses and Results
Errors. In addition to decrements in time to color-name, another type of Stroop effect that may
be evidenced is differential errors made between Word Type and Groups. In the case of the present
study, it was hypothesized that the MVA-D group would make more errors than the comparison groups
and word types. The clinical Stroop literature has generally failed to find differential error effects with
adults (e.g., Bryant & Harvey, 1996; Cassiday et al., 1992; Dalgleish, 1995; Kaspi et al., 1995; Vrana
et al., 1995). Additionally, in one of the few clinical Stroop studies with children, Kindt et al. (1997)
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also did not find error effects.
The results of the present study were similar to previous studies, in that the MVA participants
did not make more errors while color-naming the MVA words than comparison words and groups.
However, it appeared that the low readers, irrespective of Group, made less errors over time, while the
high readers remained relatively constant in the amount of errors made over time. A purpose of the
present study is to investigate the applicability of a clinical Stroop task with children. These results are
therefore interesting because they suggest that low readers become better (in terms of errors) over time
(i.e., with practice). Finally, the absence of group differences in errors suggests that the differences in
color-naming times discussed above were not the result of differences in number of errors.
MVA-word color-naming times and psychometrics. Another question of the study was whether
color-naming time for the MVA words would be correlated with psychometric measures of distress
obtained via self-report. Results indicated that MVA-color-naming time was not correlated with any of
the psychometric measures. This finding is not very surprising, as it has been documented that the three
behavioral systems (verbal report, physiological response, and overt behavior) may be poorly
correlated with each other (e.g., Bernstein, 1973; Hodgson & Rachman, 1974). Thus, comprehensive
assessment depends on the availability of additional objective types of measures (Cone, 1979), such as
physiological and clinical Stroop assessment. The finding that color-naming time for the MVA words
was not correlated with psychometric measures supports the recommendation discussed earlier (e.g.,
Drobes & Lang, 1995) for utilizing multi-method assessment in research and clinical practice.
Future Directions
A primary purpose of the present study was to investigate the utility of the clinical Stroop task
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with children. The results of this study suggest that MVA-D participants who were low readers did not
evidence a differential Stroop color-naming effect for word type, relative to comparison participants.
This is an important issue, as it questions the appropriateness of the clinical Stroop task for a segment of
children (and some adults, as well). It may be the case that clinical Stroop studies with adults and
children should administer reading level screeners to ensure that participants reading below the fourthgrade level are not included. The study also suggests that these readers may become more accurate, in
terms of errors, with practice. These results are limited, however, by the relatively small number of low
reader participants included in the analyses. Future research should further investigate the impact of
reading level with a greater number of participants.
A second area for future research, related to the utility of using a clinical Stroop task with
children, pertains to the selection of words. In the present study, for reasons of availability, college
undergraduates were used as raters of representativeness to category and emotional valence (i.e.,
distress). It appears that these words were satisfactory in both regards. However, an important next
step in the use of this measure with children involves utilizing words that have been similarly rated by
children. This would provide better validation of the words, and support for their use in future studies
and clinical contexts, such as community mental health centers. Additionally, the experimental stressor
words used in future studies of child MVA-survivors might be used as comparison (i.e., control)
stressor words in Stroop studies with other child populations (e.g., other trauma or clinically diagnosed
populations). Finally, it may be useful to investigate the utilization of words that are individualized to each
child participant. For example, Segal, Truchon, Horowitz, Gemar, and Guirguis (1995) utilized Stroop
words with depressed adults that had been selected by the participants as self-descriptive. Similarly,

59
Stroop words relating to the child=s own MVA might be obtained from interview or psychometric
assessment. However, a special challenge for utilizing ideographic assessment with children would be
ensuring that the words were appropriate (i.e., Areadable@) for the child=s reading level.
A third area for future research involves further investigation of the appropriate length of this
task for children. The results of the present study suggest that fatigue occurred, as evidenced by the lack
of a Stroop effect unless fatigue was statistically controlled. These results seem to indicate that the task
was too long for the children. Fatigue has not been extensively examined in previous studies. Using a
word type presentation order similar to the present study, other researchers have noted the possibility of
fatigue effects in their outcomes (e.g., Kaspi et al., 1995; McNally et al., 1990), but many previous
studies have used a counterbalanced presentation order to remove fatigue effects from their results (e.g.,
Bryant & Harvey, 1995; Cassiday et al., 1992; McNeil et al., 1995), making direct examination of
fatigue effects unnecessary. While using a counterbalanced presentation order may prevent fatigue from
influencing interpretation of the Stroop effect, it does not prevent fatigue from occurring. Assessing the
developmental appropriateness of the task with respect to length is difficult if fatigue is not directly
assessed. Studies addressing the best method of capturing the Stroop effect while being
developmentally appropriate for children are warranted. For example, it may be useful to investigate the
outcome of random versus fixed Stroop presentation formats. The outcome of such research might also
prove useful for clinical Stroop studies with adults.
A fourth area for further investigation involves looking more closely at the theory proposed for
understanding the clinical Stroop effect. Recall that, in accordance with Estes and Skinner=s Conditioned
Emotional Response (CER) paradigm, it has been proposed that MVA-words become conditioned
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stimuli through the process of stimulus equivalence, and that it is the disruptive conditioned response that
might account for decrements in color-naming times found in the MVA-D group. An important step in
obtaining support for this theory involves closer scrutiny of the possible conditioned responses. For
example, it would be beneficial to take psychophysiological measures during completion of the clinical
Stroop task (it should be noted that these measures were completed for the larger study of which the
present investigation is a part of, but were not analyzed here). Scotti (1992) measured physiological
reactivity during completion of a dichotic listening task with veterans. He found that the veterans with
PTSD evidenced increased shadowing errors and skin conductance responses to combat-related
words, relative to comparison words and groups. This supports the theory that these participants were
experiencing conditioned responses to the combat-words that may have been interfering with the
shadowing task. Similarly, differential physiological activity during Stroop color-naming the MVA words
would also seem to support the theory.
An additional step for supporting the use of the CER paradigm as an explanation for the Stroop
effect would be to further study the MVA-ND children. As noted earlier, one reason that these children
did not evidence the Stroop effect may be that conditioned responses to MVA-related conditioned
stimuli extinguished prior to participation in the present study. Future research might include interviews
with parents to identify whether these children exhibited initial fear responses in the presence of MVArelated stimuli (e.g., cars), if the children were exposed to the stimuli with some degree of regularity, and
whether the fear responses seemed to abate.
Finally, investigators studying a child population may need to carefully consider methods for
participant recruitment. Obtaining appropriate numbers of participants for the present study proved to
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be a considerable challenge, taking approximately three years. It may be possible that parents are
reluctant to expose their children to a situation that will recall an unpleasant event. Thus, the
development of informative, non-threatening methods of participant recruitment may prove beneficial to
future investigators working with children.
To conclude, the present study is one of the first to investigate the utility of a clinical Stroop task
with children, and the first to extend the task to child MVA survivors. This investigation yielded results
consistent with prior studies with adult trauma populations. It demonstrated that distressed, child
survivors of MVAs who read at or above the fourth-grade level exhibit differential decrements in colornaming time for MVA-related words, relative to comparison words and participant groups. These
results indicate that the measure may be useful for discriminating between distressed and non-distressed
survivors. Interestingly, however, this effect was not observed for children reading below the fourthgrade level. Although research is needed to further understand the applicability of this measure with
children, preliminary results support its use.
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Table 1
DSM-IV Diagnostic Criteria for Post-traumatic Stress Disorder

A. experienced, witnessed, or was confronted with an event that involved actual or threatened death or
serious injury, or a threat to the physical integrity of self or others. Response involved intense fear,
helplessness, or horror. Note: In children, this may be expressed instead by disorganized or agitated
behavior.
B. Event is persistently reexperienced in one or more of the following ways:
1. recurrent and intrusive distressing recollections. Note: In young children, repetitive play may
occur in which themes or aspects of the trauma are expressed.
2. recurrent distressing dreams of the event. Note: In children, there may be frightening dreams
without recognizable content.
3. acting or feeling as if the traumatic event were recurring. Note: In young children, traumaspecific reenactment may occur.
4. distress at exposure to internal or external cues that symbolize or resemble an aspect of the
traumatic event.
5. physiological reactivity on exposure to internal or external cues that symbolize or resemble
an aspect of the traumatic event.

(table continues)

75
Table 1 (continued)

C. Avoidance of stimuli associated with the trauma and numbing of general responsiveness, as
indicated by at least three of the following:
1. efforts to avoid thoughts, feelings, or conversations associated with the trauma.
2. efforts to avoid activities, places, or people that arouse recollections of the trauma.
3. inability to recall aspects of the trauma.
4. diminished interest or participation in significant activities.
5. feeling of detachment from others.
6. restricted range of affect.
7. sense of forshortened future.
D. Persistent symptoms of increased arousal:
1. difficulty falling or staying asleep.
2. irritability or outbursts of anger.
3. difficulty concentrating.
4. hypervigilance.
5. exaggerated startle response.
E. Duration of the disturbance is more than one month
F. Clinically significant distress or impairment in social, and/or occupational functioning

Note. Adapted from APA (1994).
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Table 2
Stroop Words by Word Type
Neutral 1

School

Neutral 2

MVA

Neutral 3

OVEN

QUESTION

FLOOR

ROAD

KITCHEN

EGG

BULLY

SHOE

CRASH

TELEPHONE

LADDER

SMARTER

BAG

ACCIDENT

BASEMENT

WINDOW

WRONG

NEWSPAPER

SEATBELT

BED

DOORBELL

TEST

POTATO

CAR

ROOF
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Table 3
Participant Characteristics by Group

Group

Characteristics

Non-MVA

MVA-ND

MVA-D

73% (n = 11)

40% (n = 6)

47% (n = 7)

Gender
Girls
Race
Caucasian
African American
Age

100%

93% (n = 44)

100%

0

7% (n = 1)

0

10.9 (2.1)

11.4 (2.6)

9.6 (2.8)

Grade

5.6 (2.4)

6.0 (2.6)

4.1 (2.6)

Reading level

6.4 (3.5)

6.7 (3.1)

5.6 (3.5)

20% (n = 3)

27% (n = 4)

40% (n = 6)

Low (0 - $29000)

53% (n = 8)

27% (n = 4)

33% (n = 5)

Med ($30000 - $59000)

40% (n = 6)

40% (n = 6)

40% (n = 6)

High ($60000 and greater)

7% (n = 1)

33% (n = 5)

27% (n = 4)

Reading below 4th grade
Yearly family income

(table continues)
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Table 3 (continued)

Group

Characteristics

Non-MVA

MVA-ND

MVA-D

Mother

80% (n = 12)

80% (n = 12)

80% (n = 12)

Father

20% (n = 3)

20% (n = 3)

7% (n = 1)

Parent participating in study

Grandparent

0

0

13% (n = 2)

53% (n = 8)

68% (n = 10)

68% (n = 10)

47% (n = 7)

33% (n = 5)

33% (n = 5)

80% (n = 12)

67% (n = 10)

100% (n = 15)

Single

27% (n = 4)

47% (n = 9)

13% (n = 2)

Married

60% (n = 9)

27% (n = 4)

73% (n = 11)

7% (n = 2)

20% (n = 2)

7% (n = 2)

Parent education
Less than college degree
College degree or
Advanced degree
Parent employment
Employed
Marital status

Separated

Note. MVA-ND = MVA Non-Distressed, MVA-D = MVA-Distressed. Standard Deviations given
in parentheses. Analyses failed to reveal any significant between group differences.
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Table 4
Mean Scores on Psychometric Measures by Group

Group Means

Measure

Non-MVA

MVA-ND

MVA-D

CBCL total scaleb, c

42.3 (10.6)

46.2 (9.4)

56.3 (9.9)

CBCL externalizing scaleb, c

42.5 (9.0)

45.6 (7.9)

53.3 (8.9)

CBCL internalizing scaleb, c

42.9 (9.9)

50.3 (10.7)

59.3 (10.2)

CDI totala, c

6.5 (5.1)

2.3 (2.5)

9.0 (6.8)

IES totalb, c

2.8 (4.9)

2.6 (2.2)

29.4 (12.9)

IES avoidance scaleb, c

3.3 (4.4)

1.7 (1.9)

16.0 (7.3)

IES intrusion scaleb, c

2.8 (4.9)

0.9 (0.9)

13.4 (7.6)

RCMAS totalb, c

8.1 (6.2)

3.6 (2.5)

13.3 (7.4)

Note. MVA-ND = MVA Non-Distressed, MVA-D = MVA-Distressed. Standard Deviations given in
parentheses. Analysis of differences between groups: a significant between Non-MVA and MVA-ND
groups; b significant between Non-MVA and MVA-D groups; c significant between MVA-ND and
MVA-D groups.
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Table 5
Percentage of Children Exceeding Clinical Cut-off (T-score $60)

Group

Non-MVA

MVA-ND

MVA-D

CBCL total T-score

7% (n = 1)

13% (n = 2)

40% (n = 6)

CBCL externalizing scale

0

13% (n = 2)

27% (n = 4)

CBCL internalizing scalea, b

7% (n = 1)

20% (n = 3)

60% (n = 9)

CDI Total

7% (n = 1)

13% (n = 2)

40% (n = 6)

RCMAS Total

13% (n = 2)

0

20% (n = 3)

ADIS child report

20% (n = 3)

7% (n = 1)

20% (n = 3)

7% (n = 1)

27% (n = 4)

40% (n = 6)

ADIS parent report

Note. MVA-ND = MVA Non-Distressed, MVA-D = MVA-Distressed. Analysis of differences
between groups: a significant between Non-MVA and MVA-D groups; b significant between
MVA-ND and MVA-D groups.
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Table 6
ADIS Diagnoses and Number of Cases by Group

Diagnoses

Non-MVA

MVA-ND

MVA-D

ADHD

1

0

0

Social phobia

2

0

0

Simple phobia

0

2

4

Depression

0

1

1

PTSD

0

3

5

Obsessive compulsive disorder

0

1

1

Generalized anxiety disorder

1

1

1

Sleep terror

0

0

1

Note. Some participants received diagnoses of more than one disorder. Numbers reflect diagnoses
received on both ADIS-P and ADIS-C. In the case of the MVA participants, these diagnoses may
have been present prior to the MVA or be unrelated to the MVA. The exception is the PTSD
diagnosis, which requires specification of the related traumatic event. None of the cases in the MVAND group were reported to be related to the MVA, while 3 of the 5 cases in the MVA-D group were
reported to be MVA-related.
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Table 7
Mean Scores on ACCIDENTS and Accident Demographic Questions by Group

Group Means

Non-MVA

MVA-ND

MVA-D

Child versionc

n/a

10.8 (4.5)

14.7 (5.2)

Parent versiona, b

0 .07 (.3)

17.1 (8.3)

20.5 (7.3)

ACCIDENTS total score

Child fear of riding in car
(question 2 on ACCIDENTS*)
Child versionc

n/a

0.3 (.6)

0.9 (.8)

Parent versionb, c

0.07 (.3)

0.3 (.5)

0.9 (.8)

0

1.5 (.9)

n/a

7.9 (10.1)

Number of accidentsd

1.7 (.9)

Time between accidentd
and assessment (months)

6.1 (4.9)

Note. MVA-ND = MVA Non-Distressed, MVA-D = MVA-Distressed. Standard Deviations given
in parentheses. * Means for question 2 are based on the possible responses of 0 = Anot at all,@
1 = Aa little,@ 2 = Aa lot,@ and 3 = Avery.@Analysis of differences between groups: a significant between
Non-MVA and MVA-ND groups; b significant between Non-MVA and MVA-D groups; c significant
between MVA-ND and MVA-D groups.
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Table 8
Mean Raw Color-Naming Times in Seconds by Group and Word Type

Group

Word Type

Non-MVA

MVA-ND

MVA-D

XXXX=x

42.0 (11.8)

42.3 (12.8)

48.6 (13.3)

Neutral 1

55.0 (15.0)

56.7 (19.5)

67.6 (22.1)

School

58.4 (21.9)

59.1 (26.4)

69.1 (23.4)

Neutral 2

56.4 (16.4)

61.2 (23.2)

67.4 (21.5)

MVA

61.2 (22.4)

64.1 (24.5)

73.8 (16.4)

Neutral 3

59.9 (18.7)

66.1 (24.7)

71.2 (22.1)

Note. MVA-ND = MVA Non-Distressed, MVA-D = MVA-Distressed. Standard deviations given
in parentheses.
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Table 9
Mean Color-Naming Times in Seconds Corrected for Individual Speed Differences by Group and
Word Type

Group

Word Type

Non-MVA

MVA-ND

MVA-D

Neutral1

15.0 (3.6)

17.0 (2.8)

19.1 (2.5)

School

23.4 (5.5)

21.7 (4.2)

21.5 (3.8)

Neutral 2

13.9 (4.3)

23.1 (3.3)

19.7 (3.0)

MVA

27.6 (4.4)

26.3 (3.3)

25.7 (3.0)

Neutral 3

22.0 (4.6)

29.2 (3.5)

23.6 (3.2)

Note. Corrected scores = word time - XXXX time. MVA-ND = MVA Non-Distressed MVA-D =
MVA- Distressed. Analyses failed to reveal significant between group differences.
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Table 10
Mean Corrected Color-Naming Times in Seconds Adjusted for Covariates by Group, Word Type,
and Reading Level

Group

Word Type

Non-MVA

MVA-ND

MVA-D

School
Low readersc

27.8 (6.4)

15.4 (5.1)

19.5 (3.8)

High readersc

18.9 (2.7)

15.9 (2.8)

17.0 (3.1)

Neutral 2
Low readersc

8.6 (4.4)

17.9 (3.5)

18.1 (2.6)

High readersa

19.2 (1.8)

18.2 (1.9)

15.6 (2.1)

MVA
Low readersc

35.6 (5.8)

24.1 (4.6)

22.8 (3.4)

19.7 (2.4)

20.2 (2.5)

23.5 (2.8)

High readersa, b

Note. Corrected scores = word time - XXXX=s time. MVA-ND = MVA Non-Distressed,
MVA-D = MVA-Distressed. Standard deviations given in parentheses. Analysis of differences
between groups: a significant between Non-MVA and MVA-ND groups; b significant between
Non-MVA and MVA-D groups; c significant between MVA-ND and MVA-D groups.
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Table 11
Inter-rater Agreement Scores for Errors Using Percent Total Agreement and Effective Percentage
Agreement

Group

Mean

Range

Non-MVA

99.3%

99.0% - 99.7%

MVA-ND

99.0%

98.3% - 100.0%

MVA-D

99.5%

99.3% - 100.0%

Non-MVA

79.4%

75.0% - 84.6%

MVA-ND

76.8%

63.6% - 100.0%

MVA-D

89.8%

80.0% - 100.0%

Percentage total agreement

Effective percentage agreement (occurrence for errors)

Note. Inter-rater agreement calculated on 3 tapes per group (20% of 45 tapes).
MVA-ND = MVA Non-Distressed, MVA-D = MVA-Distressed.
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Table 12
Mean Number of Errors by Group and Word Type

Group

Word Type

Non-MVA

MVA-ND

MVA-D

Neutral 1

1.9 (2.5)

2.7 (1.5)

2.0 (2.6)

School

2.5 (3.6)

2.1 (2.6)

1.7 (1.6)

Neutral 2

1.3 (1.2)

1.5 (1.5)

1.7 (1.4)

MVA

2.4 (3.5)

2.1 (1.4)

2.4 (2.4)

Neutral 3

2.9 (3.2)

1.5 (1.1)

1.5 (1.5)

Note. MVA-ND = MVA Non-Distressed, MVA-D = MVA-Distressed. Standard deviations given in
parentheses.
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Table 13
Correlations Among Psychometric Measures

Measure

1

2

3

4

5

6

7

8

9

1. XXXMVA

--

.17

.19

.19

-.14

.01

-.05

.04

--

.81b

.95b

.51b

.41b

.51b

--

.96b

.44b

.41b

--

.50b
--

2. IES-Intrusion
3. IES-Avoidance
4. IES-Total
5. CBCL-Externalizing
6. CBCL-Internalizing
7. CBCL-Total
8. CDI-Total
9. RCMAS-Total
10. ACCIDENTS-C-Total*

10

11

.01

-.07

.13

.51b

.59b

.65b

.43b

.47b

.58b

.58b

.50b

.40b

.43b

.51b

.57b

.62b

.60b

.44b

.65b

.88b

.33a

.40b

.39a

.39b

--

.86b

.28

.39b

.45a

.57b

--

.35a

.43b

.50b

.48b

--

.75b

.64b

.17

B

.73b

.21

B

.72b

11. ACCIDENTS-P-Total

B

Note. XXXMVA refers to correlations using corrected MVA word times. a p < .05, b p < .01. *Measures
were administered to all participants (n = 45) except the ACCIDENTS-C, which was given to MVA
participants only (n = 30).
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Figure 1. Mean color-naming times by Group and Word Type for low readers.
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Figure 2. Mean color-naming times by Group and Word Type for high readers.
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Figure 3. Mean color-naming times (adjusted for covariates) by Group and Word Type for low
readers.
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Figure 4. Mean color-naming times (adjusted for covariates) by Group and Word Type for high
readers.
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Figure 5. Mean number of errors by Reading Level and Word Type.
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Appendix A
Consent Form

PARENTAL or GUARDIAN CONSENT FORM
Title of the Project:

Children Exposed to MVAs: Assessment of Effects

Introduction. I, ____________________________, have been asked to participate in a research study with my
child ____________________________. This study has been explained to me by Joseph R. Scotti, Ph.D., (the
Principal Investigator), or by _________________________ (a research assistant).
Purposes of the Study. The purpose of this research is to learn about the behavioral reactions of children who have
experienced a recent motor vehicle accident, and for the partial completion of the doctoral dissertation for Kimberly B.
Mullen, MA. To understand how accidents affect children, it is important to compare the responses of children who
have experienced a motor vehicle accident with the responses of children who have not had such an experience. A
second purpose of the study is to understand why some children have more distress than others following the
experience of a motor vehicle accident.
Description of Procedures. If I decide to participate, the research will consist of two sessions lasting approximately
two hours each. Additionally, I may be mailed a packet of follow-up questionnaires, three months after I complete the
second session, to be returned to the experimentors by mail, postage pre-paid. In the first session, my child and I (the
parent/guardian) will be asked to complete several questionnaires with the aid of the researchers, and will participate
in clinical interviews conducted by the principal investigator or a trained research assistant. These questionnaires
and interviews ask about general behavioral and emotional functioning, and ask some specific questions about motor
vehicle accident experiences. The interviews and questionnaires will be completed at either the Quin Curtis Center of
the Department of Psychology at West Virginia University, or in my family home, which ever is most convenient for
me. I understand that my child and I have the right to not to answer any question that we are not comfortable
answering, and do not have to complete the questionnaires and interview. The second session, conducted at the
Department of Psychology, will include a physiological assessment, and a Stroop task that will performed at a
computer terminal. I have been given the opportunity to examine the questionnaires and interview materials.
Additionally, I have the right to be present during all parts of my child's physiological assessment and Stroop task.
Approximately 90 children will be participating in this research study.
Risks and Discomforts. For children who have experienced a motor vehicle accident, some of the questions that
address this experience may be temporarily distressing. For all children and parents/guardians participating, there are
no known psychological or physical risks involved due to completing questions, physiological assessment, and/or
completion of the Stroop task. There is the possibility of mild discomfort associated with the application of
electrodes for the physiological assessment. It has been explained to me that if any child or adult experiences
emotional distress concerning the motor vehicle accident or other traumatic experience as a result of this research, the
principal investigator will answer any questions or refer the participant to someone who can assist in relieving any
distress. Additionally, if it is determined from the clinical interview that a child is experiencing any emotional distress
that is interfering with his or her daily functioning, then the principal investigator will provide the family with a
referral to a qualified agency, such as the Quin Curtis Center (293-2001-671, ask for Dr. Kouzes), or an appropriate
center that can assist in relieving my child's distress.
Benefits. I understand that the investigators do not guarantee that the participants will personally receive any
benefit from participating in this research. However, it has been explained to me that knowledge gained from this
research may eventually benefit children who experience emotional distress from motor vehicle accidents. I
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understand participants will receive a total of $60, $20 for the first session, and $40 for the second.
Contact Person. For more information about this research, I can contact Joseph R. Scotti, Ph.D. at 293-2001,
extension 667; or Kimberly B. Mullen, MA, at 293-2001, extension 888. For information regarding my child's rights as a
research subject, I may contact the Executive Secretary of the Institutional Review Board at 293-7073.
Confidentiality. I understand that any information obtained as a result of the participation of my child in this
research will be kept as confidential as legally possible. I understand that although it is highly unlikely, these
research records, just like hospital records, may be subpoenaed by court order or may be inspected by federal
regulatory authorities. In any publications that may result from this research, neither my name nor that of my child
nor any information from which we might be identified will be published. All completed questionnaires, interview
materials, and collected data will be stored in a locked facility and will be identified by code numbers only to ensure
confidentiality.
Voluntary Participation. Participation in this research is voluntary. I understand that I may withdraw my child from
this research at any time. Refusal to participate or withdrawal from the research will not involve any penalty or loss
of benefits for my child or myself. I have been given the opportunity to ask questions about the research, and I have
received answers concerning areas I did not understand. Upon signing this form, I will receive a copy.
My signature below indicates that I have read and understand the above information and I willingly consent for my
child and myself to participate in this research.

____________________________________
Signature of Parent or Guardian
Date

____________________________________
Signature of Investigator
Date
or Investigator's Representative

My signature below indicates my consent to be AUDIO taped for the purpose of this research. I understand that
these recordings will only be used by the research investigators and the tapes will be securely stored during the
study and erased upon completion of the research.

___________________________________
Signature of Parent or Guardian
Date

____________________________________
Signature of Investigator
Date
or Investigator's Representative

My signature below indicates my consent to be VIDEO taped for the purpose of this research. I understand that
these recordings will only be used by the research investigators and the tapes will be securely stored during the
study and erased upon completion of the research.

___________________________________
Signature of Parent or Guardian
Date

____________________________________
Signature of Investigator
Date
or Investigator's Representative
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Appendix B
Child Assent Form

ASSENT FORM
Title of the Project:

Children Exposed to MVAs: Assessment of Effects

Introduction. I, _______________________, have been asked to participate in this research which has been
explained to me by Joseph R. Scotti, Ph.D., or _____________________ (a research assistant).
Purposes of the Research. The purpose of this research is to learn about the behavioral and emotional reactions of
children who have experienced a recent motor vehicle accident.
Description of Procedures. During the first session, I will be asked to complete some questions and talk with the
researcher about car accidents. It will take about two hours to answer the questions. I do not have to answer all of
the questions. During the second session, I will wear electrodes and also perform a task on a computer. This session
will also last approximately two hours.
Discomforts. Some of the questions might be difficult and I might not enjoy answering them. If I feel sad or
uncomfortable answering the questions, I can tell the researcher or ask my parents to talk with the researcher, and the
researcher will try to help me feel better. I may also experience mild discomfort from wearing the electrodes.
Benefits. I understand that this study probably will not help me directly, but what the researcher learns might be
helpful for other children.
Confidentiality. I have been promised that anything the researchers learn about me or my family in this study will be
kept as secret as possible. It has been explained to me what information cannot be kept secret.
Voluntary Participation. I have been told that it is my choice to participate in this study. It is alright for me to decide
that I do not want to participate or that I want to quit at any time during the study. I have been allowed to ask
questions about the study, and all of my questions were answered. I can ask other questions at any time if I need to.
I will be given a copy of the form after I sign it.
Signing my name below means that I am willing to be in this study.
_________________________________ ___________
Signature of Participating Child
Date

_________________________________ ___________
Signature of Investigator or Representative Date
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Appendix C
Standardized Instructions for Modified Stroop Task
AYou are to name out loud the color of each word on the screen. Start at the top of the left-most
column and move downward, naming the color of each word in the order that you see
(experimenter will point to the first word of the left-most column, and gesture downwards). When
you get to the last word in a column, move to the first word in the column to its right
(experimenter will point to the first word of the next column). Name only the color of each word,
working as fast as you can. You will see colored Xs that are set-up like the words. You are still to
name the color that you see for each group of Xs. If you make any mistakes while doing this task,
do not correct them, but just continue to name the colors. You will get to practice this on the first
screen you see.@
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Appendix D
Example of MVA Screen
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Appendix E
Example of a Neutral Screen
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provision of service to children with autism, formed to create a
state-wide position paper delineating best service practices for
young children diagnosed with autism.

August, 1996-October, 1997

Undergraduate Thesis Committee Member. Thesis entitled:
“Cumulative Effects of Traumatic Events on PTSD,”
Sandra L. Annan.

August, 1996-January, 1997

Served on the Valley Comprehensive Community Mental
Health Center Human Rights Committee. Voting member on
committee to ensure and maintain the integrity of interventions
for Center clients with disabilities.

August, 1995-May, 1996

Served on the Department of Psychology Full Faculty
Committee. Child Clinical Program Student Representative at
biweekly full faculty meetings.

June, 1995

Grant-Writing Assistant. Assisted with project design and grant
writing for “Children exposed to MVAs: Assessment of
effects.” National Institute of Mental Health, Behavioral Science
Tract Award for Rapid Transition (B/START), Joseph R.
Scotti, Ph.D., Principal Investigator ($35,000).

August, 1994-August, 1995

Served on the Behavior Management Committee for Valley
Comprehensive Community Mental Health Center. Voting
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member on committee for the promotion and maintenance of
non-aversive behavior management strategies for Center clients
with disabilities.
September, 1994

Served on the West Virginia State Task Force on Best
Practices, West Virginia Department of Health and Human
Resources, Office of Behavioral Health Services. Duties
included assisting in the creation of a position paper delineating
best practices in providing support to persons with
developmental disabilities.

September, 1992-June, 1994

Assistant at annual national conference for the NIDRR
Research and Training Center on Community Referenced
Technologies for Nonaversive Behavior Management (San
Diego, Santa Barbara, & Nashville). Duties included assisting in
the planning and execution of three conferences on positive
behavioral support for persons with developmental disabilities.

AWARDS
September, 1993

Achievement-based graduate fellowship ($500.00)
School of Education, University of California at Santa Barbara

April, 1994

Achievement-based graduate fellowship ($500.00)
School of Education, University of California at Santa Barbara
EDITORIAL EXPERIENCE

Ad-Hoc Reviewer
Behavior Therapy (1998)
Ad-Hoc Assistant Reviewer
Cognitive and Behavioral Practice (1 with J. R. Scotti, Ph.D.)
Journal for the Association for Persons with Severe Handicaps (3 with J. R. Scotti, Ph.D.)
Journal of Psychopathology and Behavioral Assessment (1 with D.W. McNeil, Ph.D.)

